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Summary of the Study 



Purpose and Objectives 

The purpose of the research was to study the development of 
certain concepts of music in kindergarten^ firsts and second grade 
children. The objectives of the study were? (1) to measure the 
effect of four instructional inodes on the performance of tasks 
which embodied certain mur .Lcal concepts ^ (2) to measure the per=- 

formance differences between age levels ^ and (3) to measure and 
evaluate young ehildren*s concepts of louder ^ fas ter ^ higher j and 
shorter as elicited by the measuring instruments 



Me thod 

Since no instrument was available wh’ch suited the objectives 
of the study^ two forms of the instrument were developed. Each 
form contained several tests which measured a specific concept. 

Each test consisted of 20 items or tasks with each task displaying 
positive and negative instances of the concept. For example^ in a 
Long form task three instances may be at the same tempo while the 
fourth may be faster. The subject was asked to identify the 
”different'% i.e, negative^ instance of each set. 

Two independent samples were drawn from public and parochial 
schools of Lincoln p Nebraska and the surrounding region. The Long 
form was given to 126 childreng the Short form to 260 children. The 
children were randomly selected from their classes and placed into 
four nearly-equal treatment groups. All groups received the same 
orientation instructions; however ^ subsequent instructions varied 
according to the treatment group. The instructional modes were 
designated discovery, verbal cue^ verbal response, and motor response 

Results and Conclusions 

The results of the experiment showed? 

There were significant differences in performance between 
tests which embodied different concepts. It was concluded that the 
level of performance is a function of the stimulus features of the 
task and the accessibi li ty of the concept. The children appeared 
to use a concept of volume very readily. Performance on tempo 
tasks ivas slightly lower. The concept of shorter did not appear 
to be consistently used. The concept of higher was poorly used and 
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frequently confused with loudei . 

There were significant diffexences in pei f ormance on all 
tests between the age groups especially between kindergarten and 
first grade levels. It was concluded that performance on these 
tasks is partly a function of age. The discontinuity between the 
kindergarten and first grade performance was interpreted as a 
possible manifestation of the shift from pr e -oper a t ional to 
operational thought which, according to Piaget* s theory^ occurs 
about age seven. 

The effect of the instructional mode on performance was not 
significant in a consistent manner but varied with age and the 
kind of conceptual task. It was concluded that there is usually 
no significant effect of the instructional mode when a concept is 
not readily available as in the case of higher. Neither is there 
a significant effect when the concept is ivell developed ^ 3 in the 
case of louder. On the other hand^ a verbal mode of instruction^ 
either a verbal cue or verbal response which is reinforced^ is 
effective when concept development is at some intermediate stage 
as in the case of faster. 

It was recommended that further reseai ch be done on the 
relation between verbal modes of instruction and non-verbal modes 
at various age levels ^ particularly the pre -school level. Teachers 
should be particularly careful in their choice of words in deserib-* 
ing musical phenomenon. This is especially iniportant with the 
terms*^ higher” and ”louder” since children frequently confuse 
the two . 
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CHAPTER ONES 



THE PROBLEM AND OBJECTIVES OF THE STUDY 



In-troduction to the Problem 



The develbpmerit of concepts in the Human being is held by 
many psychologists and educators to be of paramount Importance in 
education (Gang®, 1965) e Woodruff (1970, p, 51) has forthrightly 
declared, ’'Conceptual development is not simply one of several 
possible things of interest to an educatoiT it is rather the 
essence of concerns of an educator," Over the past several years 
music educators have shown a growing interest in the development 
of concepts in children. This was noted by Carlsen (1969, p. 8) 
who remarked, "Another area for musical learning research is 
concept formation or conceptual behavior. This is particularly 
important now since, historically, we have been principally 
cbncerned with the development of skills," Further evidence of 
this concern for the development of concepts is found in a number 
of recent school music series (Watters, Wersen, Hartshorn, 
McMillan, Galup, Beckman, 1965| Sur, Tolbert, Fischer, McCall, 
1967| Leonhard, Krone, Wolfe, Fullerton, 1967), This same 
emphasis on concept dcveJ.opment is found in music education texts 
such as The Study of Music in the Elementary School - A Conceptual 
Approach (Gary, 1967) or those of Aronoff (1969), Cheyette a'-'d 
Cheyette (1969), Marsh (1970), and Nye and Nye 

Although there is a general fecognition of the importance of 
concept development, information about the kinds of concepts which 
children have at a particular age and the processes by which they 
are acquired is yet largely a matter of intuition and impression- 
istic evaluation. According to Andrews and Delhi (1968, p, 2), 

"An apparent gap exists between opinions of leading music educa- 
tors regarding ; conoept-centered curriculum content and the 
identification of a; body of knowledge on children’s concepts of 
musical elements," Aronoff (1969, p. 29) has pdinted out that the 
music teacher will have to make an educated guess concerning the 
mode ' of ‘ ihstrudtion she uses since "thefe are still mahy unknowns 
in the processes through which the child actually sees relation- 
ships', categorizes,, 'discflminates, and generalizes i" Shuter 
. (1969) has suggested that knowledge of what tasks children at 
various stages of development can be es^ected to undertake would 
be valuable to music education^ In sum, there is, at preserit, 
little e^erimentally founded 'data .. on (1) the music obncepts which 
a child has at a particular age, and (2) the modes of instruction 
which are suitable for developing concepts. 
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Statement of t:he Problem 

The probl em of the study was to detertmine the effect of 
various insr^ iictional modes on children's performance of music 
concept tasks. 



Objectives of the Study 



The objectives of the study were as follows s 

1. To determine the effect of four instructional modes on the 
performance of music concept tasks o 

2. To ex^imine the relationship between age and performance on 
concept tasks o 

3. To analyse young children* s concepts of louder g faster, higher g 
and shorter as elicited by tasks in which they sort musical 
pattern's 



Background of the Study 



Although teaching methodology in music has been mainly prag- 
matic rather than eKperimentally or theoretically based, there has 
been recently a serious effort to relate instructional strategies 
to certain theoretical principles of child development. Among the 
learning theories available, the cognitive-developmental theories 
of Piaget- Bruner, and Mursell are considered to hold the most 
promise for iinder girding methods of music instruction (Carlsen, 
1969| Aronoff, 1969| Nye, 1970| barson. Bode, 1971)« 



Perhaps the most attractive aspect of cognitive— developmental 
theory for music educators is the acknowledgment of non-verbal 
behaviors as contributors to cognitive development o Intelligence, 
as understood by Piaget, should not be restricted to verbal or 
other symbolic behavior, but also includes motor and imaging 



behaviors, or, to use Bruner *s terms- the enactive and iconic 






modes. The cognitive-developmental theories of Piaget and Bruner rest"- 
on the assumption that intellectual structures are developed 
through an Interaction between the child and his environments The 
chief forms which interaction takes in the early years of life are 



enactive and iconic (Kohlberg, 1969). **P±aget claims that object 
construction is dependent upon the coordination of polysensordal 
input-stimulation from visual, kinesthetic, and proprioceptive 
systems” (Charlesworth, 1969 p. 19), 




An examination of the aforementioned music series and music 
education texts reveals an awareness of non-verbal activities as a 
means of developing concepts. A clear example of Piaget ian theory 
being utilised to teach musical concepts is found in the work of 
Carabd-Cone (1969). According to Aronoff (1969, p. 8), ”Music 
educators have intuitively emphasised the non-verbal aspects of 
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a child’s e?cperience, but until now have perhaps failed to realize 
fully the musical learning which can take place in these ways." 

If the above theoretical principles concerning cognitive 
development are accepted, it follows that a researcher seeking to 
(^£agnose the developmeiit of children’s concepts must allow some 
non— verbal behavior as a valid indicator of concept attainment « 
Gang© (1965) has esqjlained that concept ^.earning involves an 
intemalizat ion process by which experiences are represented. The 
crucial test of concept attainment is the generalized response to 
some common, abstract property. As far as the response is con- 
cerned, some form of non-verbal behavior is commonly acceptable 
because the child behaves ^ i^ he had a verbal explanation for 
his action. Aronoff (1969) stated that a concept is best treated 
as a hypothetical construct to explain observed facts, A person’s 
concept cannot be directly observed^ but it can sometimes be 
inferred from observation of his behavior. 

Even though there are ample grounds for accepting non-verbal 
behavior as evidence of concept attainment, it would be a mistake 
to conclude that only non-verbal activities are appropriate for 
the development of concepts. The role of verbal instruction has 
been basic to pedagogy for so long that it cannot be dismissed in 
a cavalier manner. The relationship between concept learning and 
verbal instruction is both intimate and complex and has provoked 
much research (Bourne, 1966), Such is the case with the present 
exper iment a 



Related Research 




Although Piaget theory of intellectual development has 
spawned a host of studies on the development of children's concepts 
of natural science and mathematics ^ there has been little work done 
on the formation of music concepts, Aileen Kidd (1966) has sug- 
gested fhat a fruitful line of research may.be developed using 
certain techniques of Piaget together with modern statistical pro^ 
cedures^ Using Piagetian theory Marilyn PflLederer Zimmerman has 
conducted several studies on the development of music concepts* 

In her first study (Pflederer, 1964) melodic patterns were arbi- 
trarily modified and five and eight year old children were asked 
to offer verbal explanations of what kind of change had beeii made. 
Prom these verbal remarks an estimate was made of the child* s 
ability to conserve a coinnion element across the tonal changes o A 
later study (Pflederer^ 1968) used a similar research strategy but 
added more controls ^ increased the size of the sample, and 
broadened the age range. More recently Zimmerman (1970) has 
measured the effect of instructional modes on conceptual behavior. 
Additional work has been reported by Andrews and Delhi (1970) who 
have developed a technique for Identifying music coricepts of 
children in the intermediate grades using both verbal and non- 
verbal procedures. 
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The inyestigator has been engaged in research since 1969 
on concept developtiien t and has studied soTne 90 children between 
the ages of five and nine years of age. During this time certain 
experimental procedures have been developed which have been incor= 
porated .into the present study » One of the intriguing aspects of 
this preparatory research was the relationship between verbal 
instruction and concept development. This has become the central 
purpose of this study. 

N ull Hy pothesi s 

1. There is no significant difference between the observed mean 
on £ task sequence and a mean which is attained only by 
chance. 

2. There is no significant difference between the means attained 
by different age groups on any task sequence. 

3. There is no significant difference between the means attained 
by groups which are given different modes of instruction. 



Assumptions 

1. The ability to classify tonal materials may be elicited by 

asking children to sort various melodic patterns into sets 
which together and to exclude the ^^dif f erent pattern. 

2. Children who correctly categorize melodic patterns with 
consistency are demonstrating conceptual behavior. 

3. Categorization is possible even though a subject cannot offer 
a verbal explanation for his choice# 

4. A task which elicits concept behavior involves the presenta- 
tion of materials which contain at least one common element 
but may vary in a number of features as well# 

Organization of the Remainder of the Study 

Chapter 

II. Some Theoretical Aspects of Concept Development 
The characteristics of concept development 

The relationship between perception and concept development 
The relationship between language and concept development 
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III. Developinent and Administration of Research Procedures 
Development of the Long form instrument 
Administrative procedures 

Developinent of the Short form instrument 



The sample 
Research design 
IV, Results of the Study 

Results related to the research hypotheses 
Reliability and validity 
Interpretation of results 
V. Summary, Conclusions, and Recommendations 
liTiplications for music education 
Recommendations for further research 
References 
App end i xe s 




CHAPTER II s 



SOME THEORETICAJ^ ASPECTS OF CONCEPT DEVELOPMENT 



The £irst purpose of this chapter was to p>rovid a theoretical 
background of the e>^eriment at hand^ Such a background was con- 
sidered valuable in providing a rationale for the research design 
and ins t rumen tat .lone Furthermore^ the issues to be considered were 
selected for their relevance to the research hypotheses and the 
assumptions as stated in chapter ones For the most part, this review 
of theoretical aspects was based on the work of cognitive-developmental 
psychologists* 

A.l though some experimental research proceeds without explicit 
formulations of the theoretical perspective, the importance of some 
kind of theoretical orientation in the formulation and interpretation 
of an experiment should not be minimised, must be remembered 

that the ultimate business of research is not just to collect data 
but to find orderliness in nature^ Experiments must be fused into 
meaningful generalities by logic, speculation, and theory*' (White, 

1963, p* 216)* Theory is even more important in research connected 
with concept development for as Flavell (1970, p* 990) remarks, 

**Nowhere do facts without theory stand in lonelier isolation than 
in t’ 5 area of concept development." 



The second purpose of the chapter was to provide some basis 
for subsequent analysis and interpretation of the results. 

The chapter was organised around three problems of conceptual 
development. First, the problem of dei,r.u. ng and differentiating 
concept development was treated; secondl* the problem of the rela- 
tionship between perception and conceptualisation was outlined; and, 
thirdly, the problem of the interrelationship of conceptual develop- 
ment and verbal behavior was considered. In reality, these three 
types of behavior — perception, conceptualization, and verbalization — 
function together. Even though behavior is basically continuous, for 
the sake of efficient analysis, it is handy to have a finite set of 
behavioral categories at our disposal. It should be understood, 
however, that categories of behavior overlap and are not mutually 
exclusive (Bourne, 1966), ' 



I, THE NATURE OF CONCEPT DEVELOPMENT 



What is a Concept? 



The search for a satisfactory definition of the term "concept" 
is a lexicographer’s nightmare (Flavell, 1970), There are numerous 
definitions of the term each of which vary in their meaning or 
which emphasize a different aspect of behavior. For some the 
term is often used synonomously with "idea". Thus, Woodruff 
defines a concept as "a relatively complete and meaningful 
idea" (Gary, p, 2), Others (Watters, et, al^ , 1965, p, VI) 






have viewed the concept as some kind of image such as in the following 
definition; "Tonal concepts ara mental images of tones that remain in 
the mind." 

The difficulty with both of these definitions is that they do little 
more than suhstitute one term for the other. Unfortunately^ the terms 
"idea" and "image*’ are themselves very difficult to define and resorting 
to a dictionary only proves the point since the definition of one of the 
words is in terms of the other. The use of the term "image" with respect 
to musical concepts is particularly troublesome since It evidently has 
been borrowed from the field of visual perception. Instead of laboring 
over a concise, consensually valid statement of what a concept is, it 
may be more Instructive to describe what a concept does* 



Function s of Concepts 

Concepts are useful to the individual in that they simplify the 
experiential world r Concepts have the essential function of reducing 
the complexity of sensory input to manageable proportions (Flavell, 1970). 
Bruner, Goodnow, and Austin (1956) believe that concepts function to 
categorize events and objects thereby serving to cut down the diversity 
of objects and events that must be uniquely dealt with by an organism of 
limited capacities. Much, if not most, of the interaction between an 
individual and the eivironment involves dealing with classes or categories 
of things rather than particular events or objects (Bourne, 1966). For 
example, instead of responding in different ways to each of the twelve 
major scales, a person can respond in a general way to the class of 
scales which are major* This type of response is known as an equivalence 
response* Kendler ( 196 I, p. 4UT) refers to such a response in his 
definition of a concept as a "common response to dissimilar stimuli." 

His argument is that a conceptual response is one in which a similar or 
identical reaction occurs to different environm.ental inputs. The equiva^ 
lence response view of conceptual functioning Indicates a semantic connec- 
tion between concept and such terms as class, category, and set inasmuch 
as these terms also imply an act of drawing together disparate elements 
for response purposes (Flavell, 1970) » Closely related to Kendler ’s 
definition Is the following; "A concept extracts a eommon meaning from 
a diverse array of experiences" (CHM, 1971)- 

Another function of concepts is that their use saves time for the 
individual. "Having concepts saves the organism time in dealing with 
the world. Old and new inputs usually can be quickly Identified and 
apprcipriataly reacted to by virtue of being assimilable to existing 
concepts" (Plavell, 1970)* 



Concepts are useful in that they help an individual relate present 
input to the past since 
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to know that a perceived object is an instance of 
a particular class is to know a great deal else 
that is not imedlately perceptible | it is to know 
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virtually all that it could do to you or you to 
it 5 because this information is implied In its 
class membership (Flavell, 1970g p* 986) • 



For example, to know that a piece of music is the first movement of a 
classioal symphony activates a host of concepts related to the form of 
the first movements of classical symphonies^ These concepts function in 
guiding and supplementing the immediate perceptual activity « Obviously ^ 
concepts do not function in isolation one from another. In general, 
about the most certain prediction one can make regarding the activation 
of any concept is that numerous others will be immediately activated as 
a consequence c The process of conceptual development proceeds through 
the development of interrelationships between eoncepts to form complex 
systems. As concepts become more complex, they will oftentimes be formed 
from other, more-simple^ concepts. In a somewhat comparable manner a 
dictionary defines the unfamiliar, "harder" word in terms which are 
assumed to be familiar and more concrete^ For example, the term "cadence" 
is defined by reference to such other concepts as chord, tonic, and 
dominant and their relationships to each other. The concept of a cadence, 
in turn, becomes a defining attribute of such other concepts as phrase, 
period, and more complex musical forms. A stimalus event which activates 
a particular concept sets off a chain reaction by means of which related 
concepts are brought into service in processing the stimulus inputs 
Because of this network of concepts, the raw, sensory input is organized, 
modified, and transformed to a higher level ■’■.han the immediate perception. 
The function of concepts as an information pi^oeessing system is described 
by Hunt, Harvey, and Schroder ( 1961 , l) : 



A concept is a system of ordering that serves as the 
mediating linkage between the input side (stimulus) 
and the output side (response). In operating as a 
system of ordering, a concept may be viewed as a 
categorical schema, an intervening medium, or ... ...rogram 
through which Impinging stlm.uli are coded, passed, or 
evaluated on their way to response evocation. 



Concisely stated, 
(CRM, 1970 ) • In sum. 



a concept is a system for 
concepts function in three 



classifying stimuli 
important waysi 



1. They identify and classify input information, 

2. They save time. 

3. They make It possible for the individual to "go 
beyond the information given" in adapting to 

s t imulu s i nput . 



Differences between Concepts 



Although all concepts perform the same functions, they differ also 
in a number of significant ways. These differences between concepts fall 
Into two distinguishable categories. 
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i. Concepts differ in their public ^ convent j.onal qualities. It is 
possible to consider concepts as ohjectiYe entities detached from an in- 
dividual’s personal experience. In so doings concepts are viewed as end= 
products of developmental pro^^ .^es through which they come to have 
accepted pubiie definition « Tne second way in wnich concepts differ is 
in the processes by which they are formed and used. It is one thing to 
know the public meaning of a concept but quite another to be aware of the 
individual, private processes which may be involved in conceptual behav'^^'r. 
Whereas, the first kind of difference is of interest to the philosopher 
and lexicographer, the second kind of difference is of considerable interest 
to the developmental psychologist and educator (Flavell, 1970), 

Let us first consider the differences between concepts on the basis 
of their public daf initions The dimensions on which concepts vary are 

their attributes, rules, abstractness, generality, precision, and power. 

Attribute Dif ferenGes Conce^^ .s differ in the kind and number of 

attributes which serve to define .hem^ Some object or event is an instance 
of a, conoept if, and only if, it possesses the set of attributes given in 
the definition of the conoept r .’uch attributes are the defining or critical 
attributes; there are usually other ^ non-defining attributes as well in the 
stimulus situation. These kind of attributes are irrelevant to the defini- 
tion. For example, the concept "clarinet" has certain defining attributes 
such as shape, mechanism, read, timbre, and other irrelevant attributes 
such as color or materials The concept "trombone" is different in that it 
has other relevant attributes which define it r 

Attributes can be almost anything that humans can perceive or think 
of although they generally are of two types ^ 

(1) A perceptible or measurable physical property such as color, texture, 
or shape may be considered a structural attribute* Each musical instru- 
ment has particular, distinctive structural attributes* 

(2) Attributes which are less concrete and fixed and refer to an action 
or use are transformational attributes ^ These attributes describe what 
the object could do or become under certain eircumstanoes . For example, 
an orange besides having structural attributes, also has the transforma- 
tional attribute of being edible. In like manner, the timpani has struc^ 
tural attributes but also has the attribute of being a tunable percussion 
instrument o Again, a mute is usually defined in terms of the transforma- 
tional attribute of effecting a change in tone color (Flavell, 1970)* 

Rule Differences Not only do concepts have specific attributes 
which are involved in the public definition; there is also a rule govern- 
ing the relationships between the attributes « Concepts differ in the 
type of rule involved in their definition ^ Bruner (1956) has indicated 
that one of three rules Is usually Involved in the definition of a concept* 
These are conjunctive, disjunctive, and relational rules. To these must 
be added the affirmation rule (Bourne, 1966), 
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The affirmation rule is simply stating the presence or non-presence 
of a single j relevant attribute. The type of concept in such circumstances 
is a primitive type since it has only one attribute which cannot be reduced 
to more elementary components^ For example ^ timbre is a tonal element 
which includas a ntmiber of primitive concepts such as the concept of flute 
tone 5 saxophone tone ^ and the like* The affirmation rule is merely stating 
that such-and-such a tone ij_ or Is not the sound of a flute (or any other 
timbre) , 

A conjunctive rule states that two or more attributes must be present 
to constitute an Instance of the concept* A simple example of conjunction 
is found in the concept of a ’*red square e" Here the two attributes ”red" 
and ”square^^ are combined by the implied "and." It should be noted that 
both "red" and "square" are primitive concepts as well as defining attri- 
butes of the conjunctive concept. In music, an example of the conjunctive 
GOncex.t is "F sharp." The two attributes, "F" and "sharp," are combined 
to form a conjunctive concepts Learning a conjunctive involves learning 
the rule for combining attributes. In some cases, where the attributes 
(primitive concepts) are not known, it also means learning these as well 
as the rule. A large amount of conceptual learning beyond the primary 
level is the reorganization of primitive concepts into new combinations, 
Gange (1966) has referred to such reorganization of primitive concepts 
by means of rui.es as "principle learnings" He prefers to restrict concept 
learning to the more primitive level. Such a change in terminology clearly 
differentiates the process of identifying relevant attributes from the 
process of forming and using rules. Were Gauig^’s terms to be used, many 
of the concepts in the mnc book. Music in the Elementary School A Con- 
ceptual Approach (Gary, 1967), would turn out to be principles instead of 
conjunctive concepts . 

A disjunctive conceptual rule is one in which the presence of either 
one or another attribute sufflGes to define the concept. Bed or square 
is a disjtmctive concept by means of which stimulus objects may be classi- 
fied. A "strike" in baseball is either called, or a missed ball, or a 
foul ball. A musical example of a disjunctive concept is the key signature 
as an indicator of mode. Thus, three flats indicate the major key of 
or the minor key of c . - ^ 

A third rule for combining attributes is a relational rule. In 
relational concepts , the attributes have a certain relationship to each 
other. Such concepts as "smaller," "farthar," "higher," and "louder" are 
of the relational type. Take the concept "higher." In this ease, two 
pitches may be compared; it makes no difference what the pitches are or 
how far diataint they are from each other, the important aspect is the 
relationship of the first pitch to the second* Relational concepts are 
sometimes confusing to children who often consider a stimulus In absolute 
terms rather than in terms of its relationship to something else (CRM, 1971 ), 
For example, middle C may be a higher note In one situation but a low'er 
note in another. 

^ There is no need to provide an exhaustive listing of all of the 
possible rules for combining attributes. The point is that In all concepts 
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some kind of rule is present which Is independent of the attrihutes ^ and 
that learning a concept may not only involve identifying the relevant 
attributes but also formulating a rule by which the attributes are 
combined ^=-^ourne ^ 1966), 

Differences In Abstractness A concept is said to be concrete to the 
extent that its instances are tangible objects- A clarinet g drum, and 
recorder are concrete objects ^ whereas creativity* musicianship^ a cappella 
ideal are concepts without particular g concrete referents- As concepts 
become more abstract ^ they usually con? t of other concepts which define 
them (Flavellg 1970) • 

Differerices in Generality Concepts may be arranged in a sequence 
from particular or limited categories to broader, more comprehensive 
categories- The more general concepts are sometimes known as super- 
ordinate concepts (CRM, 1971)* For instance, apples, pears, and peaches 
belong to the category of fruit which, in turn, belongs to the category 
of food. In like manner, a Bach trinn.pet is a sub-class of the class of 
trmipets which in turn belongs to the brass fa,mily and are musical instru- 
ments . 



Differences in PrecLsion A concept is precise to the extent that 
our present knowledge would allow us to agree upon an explicit set of 
attributes for distinguishing instances from non-instances* Precise 
concepts are whole note, g minor scale (melodic), and perfect authentic 
cadence* Less precise concepts are phrase, consonance, style, and 
masterpiece. Even though these latter concepts do not lend themselves 
to precise formulation, they are often used effectively in identifying 
instances of the concept. Our inability to state the exact nature of a 
concept does not mean that it is not present in some inarticulate form 
in our cognitive structure (Plavell, 1970). 

Differences in Power A concept is powerful to the extent that it 
satisfies two conditions: (l) most people would agree that the concept 

is, for some reason, an Important and central one, and (2) its attainment 
facilitates the formation of other concepts. The dimension of power is 
one of particular interest to developmental psychologists and educators, 
since it has to do with critical points of concept development* The 
child acquires a multitude of concepts as he grows, but not all of them 
point beyond themselves to further acquisitions. It is such powerful 
concepts whose attainment the development alist wants to understand and 
the educator to foster. For example, Edgar Dale (I971i p- 1) has said, 

"To master a field of subject matter is to learn its key concepts." Learn- 
ing the powerful concepts is also advocated by ¥oodi*uff (1961, p, 102): 

Organising the curriculum properly means . • . selecting 
those concepts which are vital to life and leaving the 
others out. Our present curriculum is still organized 
around topics. Under this system it is impossible to 
be sure we have identified the significant concepts, and 
avoided spending time on the relatively Insignificant ones* 
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An effort to car^/ out Woodruff’s injunotion was realized in music educa- 
tion with the puhlicatlon of The Study of Music in the Elementary School - 
A Conceptual Approach, This hook has organized musical experiences around 
powerful concepts which delineate the structure of music « 

There Is considerable agreement conGerning which concepts are power-- 
ful in music i In the book Just cited^ the concepts of melody , rhythmj 
harmony 5 dynamics, timbre, and tempo are emphasized. Oleta Benn (1958, 
p. 342) has called for the "development of concepts of musical sound itself, 
with all its attributes of pitch, intensity, and timbre ^ In addition, we 
must develop the s.bility to Judge duration." Meyer (I 967 , p, 248) con- 
sidered pitch and time as "primary, pattern— forming parameters; dynajiilcs, 
timbre and mode of playing are dependent variables relative to each other 
as well as to pitch and duration." He goes on to point out that pitch 
and time are not only basic dimensions of Western music, but "pitch-time 
relationships are also primary categories of organization in theory, 
notation, and musical terminology of most non-Western cultures a" 

Although' experts agree that certain concepts are powerful, this 
only satisfies the first criterion by which a concept may be Judged to 
have power. The other criterion is the effect of one concept in facili- 
tating the attainment of others , To more accurately estimate the power 
of a concept in these terns necessitates a program of research on the 
development of conceptual sequences and hierarchies in children. 



2e Differences in the Development of Concepts 

If the ‘subjective, individual differences in the formation and use 
of concepts are examined, additional variation between eoncepts will be 
found, Flavell refers to theae kind of differences as a variation in 
the subject-oonoept relationship. The differences in this relationship 
are differences in validity, status, and accessibility (Flavell, 1970), 

Differences in Validity A concept is valid to the extent that it 
approximates a public definition^ The validity of children’s concepts 
varies in two ways : 

( 1 ) The child’s operating concept may deviate in that it is broader, or 
narrower, or distorted In some way. The meaning is more or less stable 
for the individual but idiosyncratic compared to others. For example, a 

^ concept of dog may be limited to the fsmily pet or it may 
include all small animals. Similarly, a scale may be narrowly understood 
as a particular pattern such as the major descending version found in 
ohe first phrase of Joy to the World" or the concept may include all 
ascending melodies, 

( 2 ) The child's concept may not only deviate from the standard accepted 
by others. It may also fluctuate in its meaning for the child depending 

J;?? situation or expectation of the child. For instance, the concept 
of higher may on one occasion be used with reference to pitch but on 
another with reference to volume. 




Both types of departure from validity can be noted in the develop- 
ment of concepts in children (and also in much adult new learning). For 
instance, Piaget's studies Indleated that the young child' a concept of 
quantity tends to be both different from and more unstable than the adult 
standard,. Quantity is likely to have a unidimensional rather than tri- 
dimensional meaning. For the child, "more" means "taller" only, or 
"wider" only. In also may refer to one dimension, such as height, in 
certain situatlonB and another dimension in other situations. An under- 
standing of how certain powerful concepts stabilize and converge on their 
public prototypes during childhood is a major objective in the study of 
concept development (Flavell). 



Dlfferencea In Status The status of a concept varies with the 
kind of behavior which is acceptable as a conceptual response. It is 
unclear to say that a child has a concept unless the type of response is 
also specified_ because concepts can be "had" in different ways, >he 
concept user might have no name for a given concept; or he might know 
Its name without being able to characterize it further; or he mighJ be 
highly articulate in describing Its full meaning and function. Children 
are likely to "have” concepts which they cannot name, let alone 

define and diocusa, and yet they operate consistently in non-verbal 



conceptual tasks . The adult is usually expected not only to operate 
using concepts but also to be able to examine a particular concept as an 
object within his cognitive structure. To expect the same of a child is 
to be unaware of the vailing ways in which conceptual behavior may be 
manifested (Flavell, 1970). 



Diffgrenees in AeceBslbllity Some coneoptB appear to have been 
formed and used by a child on some occasions and yet, on a given occasion, 
he may be unable to use his concept. A number of reasons for the inaceessi 
bllity of a concept may be given including competition from other stronger 
concepts, unfamiliar context of the problem, inappropriate response require 
ment, unclear instructions, or different levels of motivation. The fact 
that ooncep'i,ual behavior may be manifest on one occasion and lacking on 
another la sufficient reason for the researcher or teacher to be cautious 
in his evaluation of the conceptual development of a child (Plavell, 1970 ). 



Some Gonsiderat ions for Research on Concept Development 

The developmental changes in the validity of concepts have tradi- 
tionally received the greatest research emphasis, but a full accomit of 
conceptual development ought to encompass changes in status and acceasi— 
^iliiy as well. An awarenesB of these latter variations in conceptual 
development should make the investigator more aware of the fact that the 
young child may be utterly inarticulate about his concept and that he 
may also have trouble in bringing it into active service in all but the 
most obvious and compelling situations. When a concept is newly minted 
and freshly attained, it is likely to be unformulated, precariously 
utllizable, and, therefore, difficult to diagnose (Flavell and Wohlwill, 

1969). 
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For Eoarne (1966}, a full account of conceptual development would 
cover two basic types of behavior: (l) concept formation and, (2) concept 

utilization. These two types may be further analyzed into various sub- 
behaviors as shown in Table 1 , 



TABLE 1 



SCHEMATIC REPRESEHTATIOW AMD EXAOT’LES OF TASKS 



INVOLVIMG COMCEPTUAL BEHAVIOR 



Type of Beuavior 




Formation 


Utilization 


Attribute 


Perceptual discrimination ^ 
labeling 


Concept identification , 
sorting tasks 


Rule 


Formation of learning sets, 
positiv^e transfer across 
problems based on the same 
rule 


Rule identification 3 
problem solving 



(Bourne, 1966, p, 19 ) 



Flavell (1970) has suggested that a research program on the develop- 
ment of concepts in children needs to have a comprehensive view of con- 
ceptual behavior. Such a program would take into consideration the 
following areas: 

(1) Exact developmental dating of the appearance of a certain concept. 

In particuleLr, there Is a need to know which concepts emerge In a regular 
sequence and which emerge concurrently with each other, "Such Informa- 
tion about the temporal relations in appearance is in turn a necessary 
first step in determining the effect of one concept in facilitating the 
attainment of another concept" (Flavell, 1970 * p. 1033 ). 

(2) Precise evaluation of the child's developmental status is also 
necessary if assessment Is to >,a made of the effects of experience and 
training on cognitive growth. The magnitude of training effects can be 
Inferred only from Information about the cognitive status before and 
after the training experience. The basic requirements for a good train- 
ing study are exact specification of Initial cognitive status, of the 
final status, and of the Intervening inputs and processes. These require- 
ments are extraordinarily difficult to meet In practice, and even the 
most careful and sophisticated of the available training experiments 
raise more questions than they answer, 

(3) Concern with diagnostic problems has resulted in the Great _on of a 
number of new testing procedures. The fundamental difficulty appears to 
be one of diagnosing accurately, the different ways in which a child may 
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be said tc "have" a concept, braine ( 1968 ) has been a strong advocate 
of nonverbal methods and has tried to devise procedures which will be 
sensitive to the first manifestations of a given concept. Flavell and 
Wohlwlll (1969) have recently suggested that Chomsky's competence-per- 
formance analysis of language behavior and development may also be use- 
ful in thinking about conceptual development. 

Briefly stated s their argument is that any given concept may first 
emerge as part of the child's Intellectual competency considerably 
earlier than normal testing procedures would indicate. At this point in 
the child's development, the concept, while genuinely in the system, is 
exceedingly fragile and difficult to elicit and highly vulnerable to 
blockage by innumerable factors such as memory and attentional problems, 
interfering perceptual and conceptual sets, and the like. In the ensuing 
years, the concept slowly frees itself from the above performance limita- 
tions, gradually becomea consolidated, stabilized, and generalized, and 
eventually emerges as a reliably excitable cognitive tool in most appro- 
priate situations and under most conditions of testing, 

Flavell (1970, p, 1033) concludes, "if this general view of how 
conceptual development typically proceeds is even approximately correct, 
a great deal f painstaking research awaits us , because we know almost 
nothing as yet about the details of the process. . , 



II. THE INTERRELATIONSHIP BETWEEN PERCEPTUAL AND CONCEPTUAL DEVELOPMENT 



The relationship between perception and conceptualization is a 
problem which has intrigued philosophers and psychologiata alike. It 
was the cause of the battle between the empiricists and realist philoaophera 
(Boring, 1950 ) and It is at the root of much of Piaget's research program 
(Flavell, 1963), Phenix (I958, p, 305 ) has stated that "it Is not only 
true that percepts underlie concepts | it is also true that concepts 
influence perception." Such a statement merely indicates that some 
relationship exists; unfortunately, it leaves unanswered the q^uestion of 
how concepts form from percepts In the first place or how, after concepts 
are formed, they influence subsequent, perGeption- The problem is not one 
of interest only to the philosopher; it has important consequences for 
the teacher as well. 

The procedure to be followed is to briefly consider the viewpoints 
of Gestalt psychology, of Bruner, Brunswik , Piaget, and Woblwlll. A 
concluding section will cover the Influence of ooncepts on perception. 

To clarify the discussion which follows, it may be helpful to view 
the development of concepts as a continuous line which begins with 
perception, leads to concepts, and reaches its final phase in linguistic 
competence . 




PERCEPTION 



CONCEPTUALIZATION 



VERBALIZATION 
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Varlous Views On The Relationship of Perception to C oncept Development 



1. The Gestalt Position: One of the solutions to the problem used 

by the Gestalt psychologists was to make no qualitative distinction 
between perceiving and thinking. The model of perception was applied 
to thought processes with little or no adjustment, In Koffka's (1924, 
p. 49) view, "The ideational field depends most intimately upon the 
sensory, and any means that enable us to become independent of immediate 
perception are rooted in perception, and in truth, only lead us from 
one perception to another," What Koffka seems to say Is that the "means" 
which permit the organism to go beyond the stimulus field are nothing 
but perceptions. These perceptions are of a higher, more veridical 
nature which have resulted from restructuring the stimulus field. How 
the field is restructured by perceptions themselves is not determined. 
Thus, the argument turns about itself in a circle without explaining 
how concepts are formed or how concepts may be the instruments whereby 
an immediate percept is formed. Another criticism of the Gestalt 
psychologists is their general avoidance of experimental work with 
children's cognitive processes (Wohlwill, 1968). 

2, Bruner's Position: Unlike the Gestalt school which made per- 

ception equivalent to thinking, Bruner goes to the other extreme. For 
Bruner, perception is basically an inferential process in which the 
percelver plays a maximal role in interpreting, categorizing, and 
transf orming stimulus input • Unlike the Gestalt view of the peroeiver 
who is essentially passive, Bruner's perceiver plays an active role in 
processing Incoming information. Perception involves an act of cate- 
gorization, says Bruner (l95T, p= 123), and "the nature of the inference 
from cue to identity in perception is , , - in no sense different from 
other kinds of categorical inferences based on defining attributes," 

It seems clear that Bruner' defines perception in essentially the same 
terms as others have defined conceptualization. For example, Harvey, 

Hunt, and Schroder speak of conceptual activity as follows (l96l, 
p. 1): 



We assume that an individual interacts 
with his environment by breaking it down 
and organizing it into meaningful patterns 
congruent with his own needs and psychological 
make-up. As a result of this inter— change , 
perceptual and behavioral constancies develop 
which stem from the Individual’s standardized, 
evaluative predilections toward differentiated 
aspects of his external world. We will refer 
to such evaluation tendencies as concepts. 
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Bruner ' s model presupposes an adult perceiver whose conceptual categories 
have become more or less permanent^ According to Wohlwill ( 1968)1 it 
would be difficult to apply Bruner’s theory to the perceptions of a very 
young child who has neither perceptual constancies or stable concepts* 

3s Brunswik'S Fosltion: Brunswik has emphasized the differences 

between perceptiori and conceptual thought ^ rather than attempting to 
explain one in terms of the other* Pereeption, according to Brunswik ^ 
is a process by means of which an approximate , generalized picture of 
the stimulus pattern emerges ^ This is contrasted with the more nachine^ 
like process of reasoning which is more focused and precise. He says 
(Brunswik, 1956, p, 91) j "The entire pattern of the reasoning process 
resembles the switching of trains at a multiple Junction with each of the 
possible courses being well organized and of machlne-like precision, yet 
laading to drastically different destinations," Although perceptual 
processes are only approximate and global, nevertheless they are an 
effective safeguard against a drastic error of ^.daptive behavior since 
they are closely bound to the objective world. Conceptual processes^ on 
the other ha.nd, when correctl^r used, lead to precise solutions, but other- 
wise may lead to counter-productive behavior, 

U. Piaget’s Position: Piaget believes that developmental stages 

exist in the realm of jntellectual growth, but not In perceptual develop- 
ment (Wohlwill, 1968 )^ He attempts to minimize the interrelatedness of 
perception and thinking. According to Piaget, the perception of the 
young child is "centered" in the sense that its organization is dominated 
by field effects. With age, the child’s perception is progressively freed 
from its domination of field effects and becomes more logical in form. 

Like Brunswik, Piaget has noted the probalistic, approximate nature of 
perceptual judgments as opposed to the precise and certain results 
achieved through conceptual thought (Piaget, 1969)-* 

Piaget considers perception and thinking as following two separate 
courses. On the one hand, conceptual growth leads to conservation and 
operational thinking; on the other, perceptual processes result in the 
perceptual constancies. In perception, the child scans the whole stimulus 
field for information. The only developmental change is in the extent 
and efficiency of this exploration. Piaget considers such a change as 
merely quantitative, not qualitative (Piaget, 1969 )^ 



We are now in a position to appreciate the 
reasons that probably motivated Piaget’s 
denial of the existence of stages in per- 
ception, while affirming It for mental 
developments * « He evidently believes 
that no meaningful criteria can be found in 
the area of quantitative perGeptual Judg- 
ments for distinguiBhing among different 
stages (Wohlwill, 1968, p* ^80). 
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5* Wohlwill^s Position: Wohlwill (1,968) views perception and con- 

ceptual thought as two distinct processes which interact with each other. 
He states (p, 482)^ 

At a certain age level (in middle childhood) 
there is clear evidence of a 'pereeptual 
compromise’ showing the mutual interaction, 
rather than absolute sepa^'ation^ between per- 
ception and thinking? 

Further support for Wohlwill’s view is found in uhe earlier distinc- 
tion which was made between concrete and abstract concepts. Such differ- 
ences between concepts imply differential interaction with perceptual 
Judgments. This Interdependence between perception and thinking is the 
major premise for Wohlwill’s conception of Inteilectuai development. 

This conception is ’’built around the person’s dependence on various 
aspects of Information contained in the stimulus field” (p. 403). 

The ’’various aspects of information” have to do with redundancy of 
information, selectivity, and contiguity? 

(1) Redundancy: As a child proceeds from perception to conceptual 

thought 5 the amount of redundant information required decreases , 

(2) Selectivity: As one proceeds from perception to conceptual "^bought, 

the amount of irrelevant information that can be tolerated without affect- 
ing the response increases - 

(3) CGntlguity: As one proceeds from perception to conceptual thought, 

the spatial and/or temporal separation of positive and negative instances 
can be increased (Wohlwill, 1968). 

Let us coneider these three dimensions of information processing 
in more detail- 

(l) The dimension of redundancy: Redundancy may be understood as any 

surplus information which aids a person in classifying stimulus patternB. 
For example, in a sorting problem which involves the isolation of large, 
red marbles from small, green cubes, the dimensions on which these objects 
may be classified are size, color, and shape. However, only one attribute, 
say color, is actually needed to correctly sort the objects- The young 
child typically requires two or more dimensions in order to correctly 
categorize. The extra attributes are redundant. A musical example of 
redundancy in a problem solving situation occurs when a child identifies 
a major scale only which it is ascending, employs a particular rhythm 
pattern, and is played on the piano. Of course, for the child, the 
attributes of ascending pattern, rhythmic values, and timbre are not 
redundant because all are necessary for correct classification. Only 
after he learns that the pattern of pitch relationshipB determines the 
major scale do the other attributes become redundant. 





- 21 - 



A developmental trend in tlie direction of decreasing reliance on 
redundancy can be found in a variety of contexts. The clearest example 
of this comes from studies on the identification of geometric or familiar 
object stimuli on the basis of partial cues. The younger the child is, 
the more complete the figure need be; as he grows older, the less complete 
the figure need be for the child to identify it.- It seems Justifiable to 
regard such a task as beconiing increasingly inferential as the amount of 
information which the subject has to "fill in" increaBes (Wohlwlll, 1968 ), 
Bruner ( 1957 ) has postulated that the amount of redundant information 
required for a child to accurately identify an object is inversely propor- 
tional to the accessibility of that particular conceptual category. In 
other words, the more accessible a particular concept is, the less redun- 
dant information is needed to elicit the concept,. 

( 2 ) The dimension of selectivity; Perception typically involves reception 
of sensory input of various kinds, i,e. color, size, shape; or pitch, 
duration, volume, timbre, and so on. At the perceptual level there is 
little, if any, organization of this Input Into relevant and irrelevant 
information- On the other hand, conceptual thought clearly involves 
selective a,ttentlon and abstraction of relevant from irrelevant informa- 
tion. Wohlwlll (1968, p. U85) remarks that 

It is thus noteworthy that one of the major develop- 
mental changes that seems to take place in the 
development of abstra-Ct concepts is precisely the 
differentiation of relevant from irrelevant, but 
more readily discrimlnable , attributes. This 
development is shown in various studies of concept 
formation; it may also lie at the heart of a 
problem which Piaget has studied Intensively - the 
development of conservation - 

(3) The dimension of contiguity: It is characteristic of conceptual 

processes that they enable the individual to deal with stim-ulus informa- 
tion whose components are widely separated in space or time. This is 
particularly significant in music where conceptual groupings inevitably 
contain Instances which are separated in time. On the other hand, per- 
ceptual Judgment requires that the stimulus objects or events be contigu- 
ous to each other in either space or time in order for them to be compared 
(Wohlwill, 1968). 



Wohlwill has not indicated what Internal mechanisms are responsible 
for these changes from perception to conceptual behavior. Instead, he 
has suggested what kinds of behavioral changes one might observe in 
diagnosing the formation of cognitive Btructures, 



Conceptual Processes and Their Influence on Perception 



The other side of the coin is the problem of how concepts may 
influence that which is perceived. A number of educators, musicians. 
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and psychologists haye offered their yiews on this problem^ Philip Phenix 
(1958, p, 305) in his book. Philosoph y of Educ at ion ^ declared, ^'What one 
observes with his senses is conditioned by the en conceptual scheme. * 

Certainly auditory perception is included since Phenix later observes 
that a musician hears a piece of music in a more meaningful way than the 
untutored because he has a "scheme of musical concepts which direct him 
to listen for certain things which the layinan would fail to notice" (p, 305) 
Leonard Meyer (19^7, 2l6) has commented: "Any particular reality is 

a construct for there can be no perception without conceptualization, 
and every conceptualization entails abstraction from the particulars of 
a concrete object," The active role of the subject in organizing and 
constructing his inner world is emphasized by Neisser ( 196 T, p® 3) in his 
comment that ’’whatever we know about reality has been mediated, not by 
organs of sense but by complex system_s which interpret and re-lnterpret 
sensory information ^ " 

If the previous views are true, there is an obvious significance in 
them for teaching music since they suggest that learning concepts of music 
is the best, and perhaps the only, way of perceiving musical elements, 
their relationships, and meanings Of course, such a conclusion is noth— 
ing new since music educators such as Aronoff ( 1969 ), Leonard (1959).. and 
the MENC Committee on Elemeiitary Education (Gary, 196 t) have already 
developed programs based on this assumption. 

Although the notion that concepts orient and regulate perceptual 
processing of sensory inputs is generally accepted, the method by which 
this is accom.pllshed is not clear ly understood- Such expressions as 
hypotheses testing, learning set, expectation, education of attention, 
and analy sis*-by-synthesis indicate the variety of approaches which have 
been advanced to account for the interaction of the individual's con- 
ceptual system with his environment- For the most part, the theoretical 
approaches mentioned above picture the organism as an "active" learner 
Thus, Bourne (1966, 36) comments on how such theories view the learners 

He is assumed to possess some selectivity- He 
operates in important ws^ys on his environments 
First, he may not respond to all available 
stimulus features , but rather select and attend 
to only certain aspects which, on the basis of 
a hypothesis , are considered relevant « Second, 
the subject- decides upon and executes a response 
In conformance with his hypothesis which serves 
as a teat of its adequacy. 

If Bruner’s Approach 1 Brimer, Goodnow, and Austin (1956) reported 
a thorough theoretical and empirical analysis of many aspects of human 
eoneaptual behavior. They describe the process of forming and utilizing 
conceptB as a series of decisions. The subject is presimed to begin any 
problem by deciding on some tentative hypothesis which may attribute 
Importance (relevance) to one, some, or all of the dimeneions which vary 
within a stimulus display- For example, a hypothesis may be that all 
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large red^ squares belong to the positive class. Thereafter^ if the 
hypothesis on one trial proves correct * subsequent sorting is simply a 
matter of applying the rule. If the hypothesis is vrrong^ the learner 
must decide ho'w to change it ^ Even if the hypothesis has worked on a 
given occasion, the subject may decide to reduce or augment its scope ^ 
i,e. drop or add some attribute. Thus , conceptual ^ehavlor is looked 
upon as a sequential decision-making activity in which each decision 
is contingent on an earlier one^ 

In the experiments by Bruner, et al. subjects followed definite 
strategies or plans of attack on conceptual problems . One strategy 
which was used frequently was called conservative focusing . This 
strategy is a systematic elimination of each of the possible hypotheaes 
until the correct one is discovered* At each stage of his decision-making, 
the subject is left with a hypothesis which represents all that he has 
learned about relevant and irrelevant attributes up to that pointy. In 
some res acts, it can be likened to an efficient method of playing the 
game Twenty Questions. Skilled players will systematically reduce the 
number of alternate possibilities to a small number and finally to the 
specific instance f Such a strategy might be followed almost unconsciously 
by a musician in trying to categorize an unfamiliar piece of muBic. Thus, 
he might first try to determine the historical period it belonged to by 
considering instrumentation, form, and styllstle characteristics.- He may 
even go so far as to be able to suggest a composer by using his ooneepts 
of various composer's styles. It is obvious that this strategy is usable 
only by subjects with some training and experience with the problem situa- 
tion (Bruner, et al,, 1956)^ 

Other subjects, particularly the naive and inexperienced ones, did 
not follow any particular strategy or used strategies which were less 
efficient. These latter strategies Bruner refers to as ^'scanning" and 
"gambling" (Bruner, et al.*, 1956, p, 84) ^ The strategy which a person 
uses on one occasion may not be used in other situations ^ 



Which strategy is used 



depends on a variety of factors determined by 
the problem, and conditions under which it is . 
solved, and are subject to continual modifica- 
tion, Presiamably , , . lesrning is an important 
factor in strategic behavior (Bom^ne, I 966 , p, 39)* 

Unfort unate 15 ^^ Bruner does not provide an answer to the question of how 
such strategies are learned in the first place, 

2c Harlow’s Approach: One reasonable lead to answering the above 

question comes from the studies of learning set formation (Harlow, 1949, 
1959 )* The basic experimental model for learning set theory is the 
"oddity" problem. In this task a subject is .confronted with a set of 
three or more stimulus objects, one of which differs in some way from 
the rest. Suppose the stimulus array consisted of one square block and 
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two round ones. The subject would be allowed to choose one of the 
objects. If he chooses the ”correct^’ onCa he is rewarded- If he 
chooses incorrectly^ all objects are removed and no reward is given. 

The problem is then repeated as often as necessary until the subject 
manifests a reasonable consistency in his response accuracy* 

A new problem is begun soon after the last trial on the first problem. 
In the second problem, the relevant dimension may be sxze^ In this case, 
the ”odd'' object would be a block which is smaller than the others. 

Experiments with "oddity" problems have shown that there Is a gradual 
inerease in the performance accuracy within any one problem, A more 
important outcome is that on each successive problem, the solution is 
arrived at more guickly? A learning set has been formed in which subjects 
learned the oddity principle or rule. While stimulus attributes provided 
the cue, only knowledge of the rule can produce 100^ correct choice on 
the first trial of each new problem (Bourne, 1966 }= 

The oddity rule is a simple one, much more simple than Bruner’s 
hypotheeiE testing strategies, and yet experiments with children suggest 
that it is not obvious for t^ e young or naive child. It must be learned, 
and it is used without error only after extensive practice* The present 
research has some relationship to the "oddity" experiments « 

3r Ueisser’s Approach: Neisser, like the others, thinks of an 

active learner who "constructs" the environment in ways which are related 
to his conceptual system* He says (1967, p* 10), 

The constructive processes are assumed to have 
two stages, one of which Is fast, crude, -holietie, 
and parallel, while the second is deliberate, 
attentive, detailed, and sequential* 



Two points should be made in connection with Heisser’s approach. First, 
his theory is somewhat parallel to computer information processing 
systems. Such an approach is quite compatible with Wchlwlll’s suggestion 
that a cybernetic model of cognitive activity might provide a useful approach 
in leading to a better understanding of the relationship between percept 
tion and conceptual behavior. Wohlwill suggested that "the operation of 
scanning mechanisms as characteristic of perception, as against digital 
mechanisms intervening in reasoning* The process of developmental change 
could then be conceptualized in terms of varying forms of interaction 
between these two" (Wohlwill, 1968, p. 488) ^ The second point is that 
Neisser’ B two^stage model bears an obvious relationship to the positions 
of Brunswik and Piaget which were earlier described in which perception 
la characterized as .holistic and approximate and conceptualization as 
precise and detailed^ 

The importance of Neisser ’s theory of "featin^e analyzers" lies in 
the emphasiB he gives to auditory perception and its implication for 
musical perception^ With regard to listening he has said (p^ 194), 
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Listening is a constructive process, . . It 

has both a passive and active mode, A pre- 
liminary analysis 5 made by a relatively passive ^ 
preattentive stage provides information which 
guides the more active process of synthesis 
itself^ - # The Listener must have a set of 

rules 5 phonetic 5 ayntactic, or what you wiiln 
It is the employment of these rules that makes 
analysis-by-synthesis more powerful than such 
methods as correlation or filtering. These 
rules are organised as a strategy for selecting 
the order in which patterns elts synthesized. 

Further on he states (p. 19^) i 

One makes a hypothesis about the original 
message, applies rules to determine what the 
input would be like if the hypothesis were true, 
and cheeks to see whether the input is really 
like that r 

Neieser’s hypotheses, rules, and strategies appear to have much in 
conmion with the viewpoint of Bruner, Unfortunately, Neisser has not 
shown interest in the developmental aspects of his theory- 

k. Other approaches s There are other theoretical approaches which 
have been developed to account for some aspect of the relationship between 
perception and conception ^ Broadbent (1958) has developed a ” filter 
theory” to account for a preliminary acreening and evaluation of sensory 
input. The filter process is under the control of higher cognitive 
processes e Kagan and Kogan (19T0) have explored the effect of attention 
and motivation on perception and eonceptual behavior. 

The relationship between perception and conceptual behavior is 
Indeed complex. It may be noted that each of the theoretical approaches 
which have been mentioned Interpose one or more intervening variables 
between what is perceived and what is conceived^ Although the precise 
mechanisms which mediate between the perceptual and conceptual systems 
are not known, the basic tenet that perception imderlies conceptual 
development and that concepts effect how we perceive is generally 
accepted. 



III, THE RELATIONSHIP BETWEEN LANGUAGE AND CONCEPTUAL DE^^LOPlfflNT 



The Interplay of language and human conceptual behavior, though 
exceedingly complex, is a fundamental problemi it pervades most^ if not 
allt of the theory and research of conceptual development (Bourne, 1966) • 
The study of verbal learning is an expansive enterprise which has occupied 
psychologists for many years. Often this work has overlapped research 
on conceptual behavior. In his book. Language and Tli ought , John Carroll 
( 196 U 5 p, vii) writes - 



O 
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I feel certain that the iDsyehoiogy of language 
and thought has important implications for 
particular problems In education, and for 
everyday life . 

Asahell Woodruff (1970, p* 53) has expressed a similar view In his com- 
ments concerning the problem of the role of language in conceptual 
behavior^ He says » 

Educators face the responsibility oi resolving 
this probienu Its resolution is of central 
importance to the solution of instructional 
patterns * 

Granted that the problem is an important one; however , it is by no means 
one which lends itself to easy solution^ Flavel (1970, p- lOUl) pointed 
out that It has long been assumed that language and conceptual development 
must interact in some way but that 



no one has yet formulated the posBibie nature of 
this interaction in any really clear and precise 
particularly with respect to putative in- 
f luences of language acqui s it ion on conceptual 
growth t 

Piaget also admits the difficulty of the problem and declares it to be 
one of the most controversial Issues in psychology., He stated (1970, 

P. 92)* 



Any serious answer to the question of how linguistic 
and logical structures are related must, of course, 
be provisional- We cannot obviously solve the problem 
here; all we mean to do is to indicate what, from the 
structuralist perspective and taking recent develops- 
ments in linguistics into account, the state of the 
question is . 

The controversy involving language and conceptual behavior can be reduced 
to two principle questions: One, to what extent does language determine 

the nature of the concepts we have; and, two, what is the acceptable and 
appropriate way of measuring conceptual behavior? 

Different Views on the Effect of Language on the Development of Concepts 



In considering the relation of language to conceptual thought, 

B, L, Whorf has developed a hypothesis, known as the Whorfian hypothesis 
or linguistic-relativity hypothesis, which affirms that language determines 
the mode of thinking. In Whorf *s words (1956, p- 212 ff ) : 




We cut nature up, organize it into concepts, 
and ascribe significance as we do, largely 
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■because we are parties to an agreement to organize 
it in this way - an agreement that holds through 
our speech community and is codified in the patterns 
of our language* fhe agreement is^ of course^ an 
implied and unstated one ^ but its terms are absolutely 
obligatory ; we cannot talk at all except by subscribing 
to the organization and classification of data which 
the agreement decrees « 

Bruner, although not In full accord with Whorf ’ s hypothesis, suggests 
that language learning is one of the tools of cognitive advancement; 
however, Piaget and some of his major collaborators suggest that language 
develops as a result of the advancement of cognitive structures (CRM, 
1971 )^ For example j Fm^th (I 966 ) strongly suggested that the acquisition 
of a linguistic system cannot be a necessary condition for the growth of 
human thinking, at least up to the level of concrete operations. This 
point is reinforced by Piaget (1970, p. 9^): 

Even sensori -motor intelligence already Involves 
certain definite structures which de: ive from the 
activity of coordination and are prior to rather 
than derivative of language, - 

Both of the above views have specified that below a certain age, intel- 
lectual structures develop independently of language | however, after the 
stage of concrete operations Is reached (about seven years of age), 

Piaget recognizes the effect of speech in facilitating or partially 
structuring further conceptual development e 

Woodruff apparently considers language to have little. If any effect 
on the development of concepts. He says (1970, P* 8 ), 

In spite of the noisy and pervasive function of 
speech, the primary process of storing md using 
experiential memories is basleally a non— verbal 
one. This statement will provoke objections from 
many people, chiefly those who believe eoncepts as 
essentially verbal in nature , 

Elsewhere ( 1966 , p. 220) he explains that 

Concepts are acquired only through the basic senses, 
when they are in direct contact with real things. 

Language is not a means for getting such knowledge, 
and verbal activity is not equivalent to basic 
sensory learning. Language Is a means for referring 
to our concepts, and we can use it to assist our- 
selyes in getting our concepts organized and clarified 
after the senses have supplied us with our basic 
cognitive data* 
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For Woodruff the place of language is adjunctive to conceptual behaviors 
not central. 

A good portion of the controversy concerning the effects of language 
on the development of concepts stem? from the failure to specify (l) which 
kind of concepts are or are not facilitated by verbalization and ( 2 ) which 
age level is being considered. If the development of primary concepts at 
the primary level is being considered, few would argue in defense of verbal 
learning; however, at a later stage, where basic concepts have been 
acquired, verbalization may be necessary for the development of more 
abstract concepts. Such a two-stage development is considered by David 
Ausubel (1965, p* 96 ff)^ 

Children (below the age of twelve) are closely 
restricted to basic empirical data in the kinds 
of logical operations they can relate to cognitive 
structure. Thus, in performing "class inolusive 
and relational operations," they generally require 
direct experience with the actual diverse instances 
underlying a concept or generalization as well as 
proximate, non-verbal contact with the objects or 
situations involved. During the elementary years 
directly presented and verbal materials are too 
distantly removed from empirical experience to be 
relatable to cognitive structure. 

Beginning in the Junior high school period, however, 
and becoming increasingly true thereafter, prior 
empirical and non--verbal experience is no longer 
essential before concepts and generalizations become 
potentially meaningful. It is true, of course, that 
the pupil’s established verbaJ. concepts must have 
been preceded sometime in the past by direct, non- 
verbal experience with the data from which they were 
abatracbed; but once thes^^ ooncepts are sufficiently 
well consolidated . . . new learning material Is 

logically relatable to cognitive structure without 
any direct or non-verbal current reference to empirical 
data. The concepts and generalizations of the adolescent, 
therefore, tend more to be second-order constructs 
derived from relationships between previously eBtablished 
verbal abstractionB already one step removed from the 
data Itself. 

Carroll (I96U) has further delineated concept development as consisting 
of three stages. The first stage is concept formation, Carroll believes 
that the first kind of concepts formed are of the primitive type and 
specific to tangible objects in the child’s environment such as the 
family dog. The development of these primitive concepts can be accounted 
for, in Carroll’s opinion, in terms of S-R theory. Obviously, the concept 
at this stage is non-verbal and highly individualized. Even so, evidence 
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for the existence of the concept is gained by the ehild^s similar responsa 
to the dog even though the animal appears in a variety of situations « 



The second stage of development is associating a label or word with 
the object. Herep it is first neoessary to consider the word as a 
physical entity apart from its meaning. That is, the word has certain 
phonetic qualities which characterize it without considering Its meanings 
These characteristics of the soimd of the word must be learned in a variety 
of contexts = The child must learn that the word ’’dog," as spoken by 
different people with different inflections and the likeg is the same 
word each time in spite of the auditory variation. 

The third phase is learning the public meaning of the word. After 
the name (as a sound) becomes associated with the concept -’dogj’- there is 
an interaction between the public^ denotative, meaning of the word and 
the privately -held conceptt Through an interaction which takes place by 
means of social reinforcement, the child’s concept, of dog gradually comes 
to have the approximate meaning of the convent lonat definition of the 
w'ord (Carroll, 196U). 



Several points should be added to tne previous out line- First, the 
concept is most likely to have aii affective component as well- This 
affective component is not changed late^ when the concept becomes attacned 
to the word but becomes the connotative aspect of the word's meaning. 
Second, even after the concept and the word become Joined, the two are 
not identicals Piaget (1970) insists that the concept's relation to the 
experiences from which it originated is always closer to these experiences 
than to the public definition of the word? Thirdly, the concept being 
learned in the above outline was considered to be of a primitive type; 
more abstract eoncepts do not necaaearily require the direct, non-verbal 
experience. 



Various Views on Verbal Capacity as a Measure of Concept Attainment 



The question at the beginning of this chapter was "What is a concept?". 
The answer given at the time was .basically in terms of non-verbal behavior. 
Now, it seems appropriate, to mention that this answer would not be 
acceptable to a mmiber of researchers a Carroll has cautioned against 
interpreting es^erimental reaulta* without first understanding the experi- 
menter’s definition of conceptual , behavior (1961, 82); 

You must be Carp ful to note what definition of 
concept learning. Is being used In a given instance o 
One definition ha^ the virtue of complete objec- 
tivity; according to it, a person has learned a 
concept when he can with a high degree of relia- 
bility discriminate between instances and non- 
instancee • This definition is usually satisfactory, 
but many individuals who know a concept by this 
definition are not able to formulate the concept 
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verbally or to oommunicate it to others , In 
factj several experiments have shown that it 
is possible to learn a concept without being 
aware of the basis for it ■> « , Because such 

"unconscious" concept formation Is possible, 
in some contexts, it is useful zo define con- 
cept learning in terms of the ability to rec- 
ognise instances and the ability to formulate 
descriptlo''^ 3 , or to construct inatances of the 
concept . 

The views of Bloomfield, E« B= Hunt, and Archer may be characterized 
as emphasizing verbal behavior as a primary measure of conceptual learn- 
ing. Perhaps the most extreme position is that of Bloomfield who insists 
that the idea of concepts is completely reducible to that of a word's 
signification. In fact, Bloomfield (Piaget, 19 T 0 ) believes that there 
are no concepts, that what is mistakenly called a concept Is simply the 
significatlGn of the word. In the same way, E, B, Hunt (1962) holds that 
conceptual bahavior should be defined in terms of the learner's ability 
to use labels or words properly. Moreover, he would , require the learner 
to state a rule or principle which was used in the solution to the problem. 
Conversely, a learner who was unable to Justify his classificatory behavior 
verbally does not have a true concept accord ng to Hunt, Archer (196U, 
p. 238) has placed verbal capacity at the heart of conceptual behavior. 

For him, concepts "are meaningful words which label classes of otherwise 
dissimilar stimuli." He goes on to point out that a shortcoming in the 
ability to use words is the single most important factor in the slow 
acquisition of concepts by preverbal human subjects and lower organisms. 
Bourne (1966) notes that researchers who emphasize the verbal response 
aspect of conceptual behavior are not really ■ dealing with the question 
of how concepts are formed but, rather, with the question of how they 
are utilized. 

For the developmental psychologist the more Interesting and challenging 
problem is how concepts are formed in the first place. This usually means 
accepting the notion that cGncepts have a preverbal stage of development. 

As a Gonsoquence, non-verbal methods of studying conceptual behavior have 
been used to diagnose conceptual development, A strong advocate of non- 
verbal methods is Bralne who has been critical of Piaget's clinical method 
for its heavy reliance on the verbal report of the child. He observes In 
reference to Piaget's theory (Braine, 1968, p, 172 ) 1 

No theory which postulates levels of conceptual 
development can be regarded as definitely established 
when the supporting data eLra obtained through extensive 
verbal oommunlGatlon with the subject. 

The controversy between Braine and Piaget centers on the kind of response 
which Is. an acceptable demonstration of conceptual behavior. Using non- 
verbal measures, both Braine and Bruner have discovered children a’"? able 
to show eonservatlon at the age of four or five years rather than at ages 
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sev^n or eight (Sigei, ■ Smeasiu-;d hat xeierred ':.he kinds of 

responses v;hich children in the Braine ar.d Bruner exper-inients exhibit 
as a "symptom response-" fte tends to discount the significance of such 
responses as nor very helpfui in unders' and: ng the development of cog- 
nitive strucfui’cc (Sigei, 1968' 

Be this as it may , Sigsi p-unts ou' *hat using, verbal criteria to 
diagnose conceptual development is somewhat risky since the child may 

have difficulty in finding the rignt words which explain his <:hinking; 
Furthermore j the investigator's decisv.in to accept, a varbai answer as 
correct or not assumes that a fairly sharp line diff ereni lates one verbal 
report from another< This is somet.imt s diif icult co do and the decision 
by the experimenter can be somtetimes a:‘oi-,ru.ry iSigel, 1968; , 

Piaget himself seems to be open— ml nded as t.o the use of non-verbal 
methods for assessing conceptual growth- in his preface to the book by 
Laurendeau and Pinard (i962j, Piaget states; 

Verbal thinking seemc to me- margiiiai to real 
thinking, which, even though verbal i ?.ed , remains 
until about eleven or twelve ytai's of age centered 
upon action (p, XIi;, . • ver'Dai thinking,, there- 

fore, no longer seems sufficient for tne investiga- 
tion of the child's thinkingj it provides a series 
of instructive indi cat i ons , which must, however, 
be related to othei fi.jdLngo derived from opera- 
tional tests proper, ip- XIII), 

More recently Piaget has advccated techaicaes such as those of Braine as 
useful in diagnosing conceptual status- He sugg sts two techniques; the 
first, he refers to as Braine 's method of transi ormati onal analysis; the 
second, as an operational analysis of Inhelder, Sinclair, and Bovet , 

These two methods according to Piaget (1970, p- 9 ^), 

crnaole us to analys,c; the o^rr lation between syntactic 
and operational structures, at least at a particular- 
point; we are even in a position to guess just where 
there is interaction between the two and which of the 
linguistic or logical structures are prior, which are 
posterior, in the process of construction. 

The widespread use of the above methods is a matter for further research, 
"It will take considerable Investigative ingenuity and talent if we 
expect to make significant progress in the near future" (Plavell, 1970, 
p. lOhU): 

In conclusion, one must agree with Phenix who says that a degree of 
modesty is in order in making claims for language, for language can be 
confining as well as liberating, "Powerful as words are, they need to be 
supplemented by other symb lie forms as music, the dance, painting, 
sculpture, and religious ritual" (Fhenix, .l 958, p,-. ^13 f f ) - 
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CHAPTER I.llk 



DEVEL.OPMENT TMPl.EMENTAI .1 CTC 



OF RESEARCH PROCEDURES 



Pr v..' the onaei. o± ■=?;' Tris:. :r;umRin ^ Tor 

dlagnoftCng n jnoept devoir pme:"'r \ :. de\ ^i.opodo Two 

forms of fn^rrum^nr wer^ prcar^jori wErh Lor^q .: ^-nr st'/r.irg 

as a profo^nvpe of fbf Sborr fc:':rn^ Toe :i. :. , iw jT br.r.h 

forms wero f dor:S;l ;; howeL^err sh* ■ ■*. :,od ‘":.be 

two formse Tbe de tatls cf earn torm - do:-. . . Eb.. d ^epai rare ly :l.n 
rbils cbaprer a-? -rne * or a ; E or jodo'ai^ * aa.rDpi.Og a-J 

research d^sigr:.p 



I« DEVEL,OPMENT OF THE LONG FORM OF THE JNSTRUMENl^ 



Tne Iris trumenta for Elf .r;Lof Crrrepsj-Al Bef3. vior 

An :lr.rLt:lal problem was ro dercion as rnatromerr whrlrh woiJ.ld 
reliably measure valid ...onoep Lual b^’da ri:' r « Se . eral resaaroders 
had developed a task design v/^'iab ■Jvvd a sor:.i/:g j;trateoy as a 
means ox measvri:^g co'^cepn :rr Br^^ner^ 

1956)* With the Long form a subjeot wo ^ required to perforiu a 
task in whieh he was to sort melodiu patterns onto glasses o Four 
patterns were heard by the subject w-vt had been instructed to 
find three patterns which ’^gc: to^'Mtinr’^ and one pattern wth. t ■ i was 
^different”. Using this strategyg a child was required to attend 
to specific features of the melodic pa.ttcrn in order to find its 
rela tionshrlp to the other patternso The problem was to disco /ar 
which feature was relevant to categori;3ing each patterno 

A melody contains several features such as pitch, tempo, 
timbre^ durational values ^ and volumee Ordinarily these features 
vary freely from one melody to another @ In these tasks ^ however ^ 
only twA‘ features were allov;ed to vary while the others were held 
constanto The variations in the two features across the four 
melodic patterns may be represented as r:L^ rig rig r2 and il^ i2g 
i3g and 14* The designates the relevant feature since it is 

essential to the sorting task as can be s€*en by the fact that the 
first three patterns can be grouped together since all r^s are 
held constants The only variation of the relevant feature was in 
the fourth pattern* Those ins tana-- in which the relevant fea-- 
cure is unvaried are positive instances^ the instance in which 
the relevant feature varies is the negative instance* The 
designates the irrelevant feature* Since thic feature varies 
with each instance^ it is irrelevant to sc-lving the sorting pro- 
blem* The subject was asked to place the pcBitive instances 
together and isolate the negative instance^ i*e*g the ^*dif ferent** 
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a.s a chain :>i csonnec tionso An S.-R hS' > nn,P o titn:i ;n:Lah •; rep'C.l il one 
used on.ly a sifigle task .end. rept-aled it. Tii,a.'o.y tixTi.e,s wioii.ni’t var>.ing 
iiie p'osi'tii’tr: ol the .pxt'Si tive aioul negaii'."” i.''-.s tax:'. x-;-.s b .& in PPP.Mg 
PPPNb e s PPP.Ns A su.blf.d wou.ld .likely ;•?<•? 'the N :'.rx!;»ta2.v:e 

successive iricl-s witiioul nocco.„-arily dicpluy ing .u.,.p!:u.il 
bebauior s' 



To s.ay beh.3',-.i.,'r is it ;m'. .'„■■■•; 'h..-., equi’v'a.Iexti 

acro.ss a xseries oT ■[■■■cobleins whi ;b u.jx.'.-ts.ixx. .£0x15,- :’.:..;.-?e,I .t'e.:;.’fj..UGSp 
Therefore 5 ’task.s were c-onsiruused ’whic.:- j onr.o.inftd a c 'ji'LXiic:.v.;j rele- 
van’i feature ;t"ro;m 'task c.o task brxt varied ,i:n their mvi.odic pat- 
terns, If a child responded correctly C'v wr a aequer:. -e of t.asks 
which were r-;>vel in some way 5 his beb'.:svi.; r was tak-.*'v:t as a dftracn- 
stra’tiu.n of ■concep’i u’tiJ.ii^at.ior: (G3.x;4!A 196 . 1 } e 



Inh.erer.t to the design of ’tha i.’>.s't:p'.;icEp-‘,j:.’t w.as trie r,.otion tha’t 
consisteiKjy is a prime manifestation of vc-:’'nreptu.ai t.u.r.-.avior. 



Thus, the tasks within a sequernce were r.oxriogenour • 
the appro,ac.b' tc sr-fcring req'uired that sotae .level r.. 
be ac.hie’ved .as a critoriox"; for r-mjapt alt Airs"e;r-t« 
f-'.rm the st.: rir-g prctvcd’ure used bot2.< a c ic:pi.-S’i xy 
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an ao:jj.raoy level® The consisLency crltex;ion was arbitrarily set 
as ’ynsB:^'3 ti.v ^ correct r espc^^seSs Sinc^o there were 20 tasks 

in each sequence^ a subject md.ght reach the criterion anywhere 
between the fifth and twentieth task® The point in a sequence 
where the criterion was reached was the consistency score® When 
a child reached the consistency oriterionp he was excused from 
further work on that sequence. If a chiJ!.d raached the twe?ttieth 
task of a sequence without achieving the criterion^ he was 
excused and his failure to reach the criterion was recorded, 

An accuracy score was sitfiply the tct^^.1 number of v:orr‘ect 
responses a child made on a sequence. Both scores w€~re needed 
to guage conceptual behavior more accurately. To illustrate this 
pointy suppose that the following two sets of responses were 
obtained. 



Subject 


A 


+0+0+ 


0+0+0 


+ 0+0^- 


O+Oh^O 


S" ‘ i €=" 


R 


0+000 


+00+0 


00 + +-0 


+ + r+*f" 


Bo t li s ab i ec t 


A 


and B 


,h ad che 


same ac 


juraoy 



_;cres5 

Subject A did not reach the consistency criterionp whereas 
Subject Bp after an uncertain start.^ appears to have discovered the 
solution to the problem as indicated by the consistency score* 



A second principle of conceptual behativ" is that the correct 
response could not be achieved on the basis of some exrtraneous 
cue. Sources of invalidity may sometimes arise from the measur i.ng 
instrument or the testing environment. Faulty design of the 
instrument would be evident if the correct answers were determin- 
able on the basis of some extrinsic aspect of vhe problem rather 
than intrinsic features of the melodic patterns. For example a 
child would be able to correctly respond if the negative instances 
of the concept appeared in the same position in successive tasks ^ 
as I'-PPPN^ 2«-PPPNp 3-»PPPN^ simply on the basis of the order. To 
disallow such a probability^ the negativ'G instance xvas randomly 
assigned to one of the four order positions^ i.e.g firstg, second^ 
thirdg fourth. 

Although some other sorting tasks have used three instances 
(Carlsenp 1969)^ the tasks of the Long form wer42 organised as a 
set of four instances because there was more flexibility in 
locating the negative examj^lar with four instances. Of course ^ 
even more instances would mean greater flexibility but another 
problem would develop. Since auditory patterns must be presented 
successively rather than simultaneously^ as is sometimes true in 
visual sorting tasks , any increase beyond four instances would 
have added an undue strain on the memory. Since these tasks were 
not concerned with the effect of memory on conceptual behavior p 
four instances were considered appropriate to the purposes of the 
study (Guilfordp 1966| Bourne^ 1966). 







A third prir.-’:ici.e i";: dH.i>ig:..i::.g taak.^ w.^:’ ’:he 




^sbl„;les inio apprcpriate gro^pSe Xi rrar*;ors and fire 

r:r'j.ck wer^i in the r :d.:.er’ tX. jn o:f :X t i. pJan^ible ":> ar -^he 

nhild would set t:he t;lre asi.de« Now. if aJ.l ‘^hree tra^ tors 

were identical ±n all '^heir features^ colors si^^On shape^ 

etCs 3 and the fire tru :;k varied in these featnresj^ “f he ooncepf ual 
prc^blem of grouping nhree identi.;3.1 *T:ca.^ t'"rs i/^^riuid nor be \ery 
si.anidioa.nt« Indeed^ some theorists \tXew ‘„/ r> be.ha\ior as a form 
of iDulcipd.e discr X,ni.ination j,ear:clng rnthor iX'af^ oor. :eptaal 
behavior (Gar^g^ 1965) a Ad'^olttedly ^ ohe dddferecoe beoween oor- 
reptual ihougnr at; X. ts lower levels svd S-R les.r:"^ing at its bX.gher 
levels is a subtle one and psyctiologist s are rr:d unanimous as to 
the proper line of demsr . ’B,t:ton (MeltrUg '1964)*, In return to the 
toy whitlaSp suppose the vraotors were tv t ident:Xcs.l but taried 
in me or mere featT-ires^ say color and si:^ej, ^et therXr share was 
constants Ihe sol’.:...tiori to the sorting prcX^lem W'^uld the::, be 
based on abstracting the shape feat:..re IroiTi the ether variations 
and ustng i,t. as the basi.s of cat egor J.:?at:Xor: □ Since the l;lre truck 
did not possess t;he same sbapeg i t cuuh t to be excluded^ 

To restate the principle in a slightly dX.fferent way^ the 
positive instance of a cl3.ss may vary i;n one or more features ^ but 
on at least one feature there is no variatiT:Vs The negB.tive 
instance would not display this feature y &ay pit<.l:p at the same 
va.lue« The fact that there is a variation in an ether feature 
means that the subject cannot group the instances on the basis of 
multiple ccimon features but must rcccgnize only one common fea- 
ture as relevant to tne solution and disregard other varying fea- 
tures as irrelevant o This type of conaeptca,l sorting task was 
described by Sigel and wras used as a ;modelo Sigel (1964|, 241 ) 

coxninanted that *’to teach a concept g Juxtaposition of two com- 
peting concepts will force a child to refleat a:vd t^'ink^ rather 
than respond with v\;hat he alraady know#" Tne asc:.rnpUiT:: ta;o, 3 
that variaticn of two feecturea^ one relevant^ the ouher irrele- 
vant ^ would involve a conceptual confliot which could be satis-^ 
factor lly resolved by using the ’‘rules of the game#” Fa.gure 2 
shows visually the nature of conceptual conflicts 



Find three shapes which go together and one wh:Lch Is differenT# 



Fig# 2o Visual m >del o;f ■ ^ ask 




1 
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3 
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To translatB the model above ino., an auditory task reqTuired 
xhax two f'eat,;.re.5 be 5yst;ejm.atically varl- one being relnvant^ 
the other irrelevant^ with all other rtea-i. .Jes remaining constant* 
An exB;mplG oT such a task i.s shown in Figure 3 wiuu're mnl li : 

pattern remains constant and tempo and volume o^ar > @ Vol'i.^.me 
■/aries aor-'ss alJ. fcr^x instanoeSp xvhr-reab ■v-r'npc varies i:n .ol;/ 
one instanofco 

Fig* 3* Tempo and volume changes acro^^s melodi v patterns. 



Order Molodio^ Fa.ttern Constant Tempo Variad Volume Varied 




ieaoure because it best fits the rules of the game* T.ierefcrep 
volume was an irrelevant feature^ Since xhe rules wer a to find 
three pat**erns which ara the same in seme wa.y and one pattern 
which is different p instances onep twcp /i fo^ r ' ng?^t t 
grouped together since they all had the same tempo whereas the 
third instance had a faster tempos To solve this problein a child 
had to ixse the concept ’’faster” in order to exclude the negative 
instance. In this task the variation in volume across all four 
instances would not allow volume to serve as the basis for 
classification since the volume level did not remain constant for 
three of the four instances as did tempo. 

Sunmarizingp the three principles which influenced the 
design of the bong form tasks were (1) demonstration of consis-- 
tency^ (2) control or extraneous variables which might produce 
non- conceptual Gorrect responses^ and (3) inclusion cf both rele- 
vant and irrelevant features. 



Technology Involved In Presenting the Tasks 

Previous e^erienoe with similar conoeptual tasks which had 
been presented on the Bell and Howell Language Master led to the 
assuiT^tion that this device might be appropriate for ‘ this study 
also. The Language Master is a type of tape recorder‘-‘player which 
uses short strips of recording tape affixed to 3x7 inch bards. 
The advantages of the Language Master for this study were (1) aim- 
plicity of operations (2) a melodic pattern could be recorded on a 






(3) nculd be snr';ed into r:^i.t:eQC;oie^jg (4) a card 

pr -/ided a . t © 

1 :> io^ lof these advantages the use ':*;t language Master 

rad be :;e- r:;:i The> j-rin^ipal ;:*vt j ::*niir q wa.^ Tjoac It did 

repr .^d.5, ‘tiu melodic patterns with sa;’;ist a ;to.r.\y :fide3,itv® 

The rc-'j-^'d s> -tnm which was finally d^‘=“el."ped began wit"^ the 
Moog sytnhesi^erp Model 3Pg which wa.s used to produce all the 
mel >dio pao:':-iirns« Use of the Moog permi^vLed mr«re Sviourate quanli- 
:ficat:ion f ^-’arioua f eB ^ures being manilpulated in the taslcs 

than ^rnher asurces of sound which had been triedp iae^g elaotronivj 
organ^ bells^ and trampet. From the Moog the el.ectronio signal 
was transmit; »;ed dn. reritly into an Ampex tape re .•ctrdeTt Model 860^ 
from whicti a master ^ ape was madSa Dijpli*: a.te tapes were then made 
on t.he Sony r.assett.e tape duplicator ar The tlnriversity o;f Nebraska 
Audi^» Labo Casset.te tape recorders were used at each school to 
present the ‘tasks **-o each chi Ido The cassette tape was Judged to 
fad, t:h:tull.y present the melodic patterns and tne variati.ons 3 .n the 
features o 

Urior tunately 5 this system lacked tne visual and manipulaxive 
advantages of the Language Master « To rega.in these advavLageSp a 
tandem arrangement was used in which blank cards were run through 
‘the Language Master synchronously with the patterns as they were 
played on the cassette tapee The result: was a Lind of technical, 
ventriloquism wnich combined the advantages of t.*^e cassette and the 
Language Ms.s ter ^ 

Specific Details of the Design of the Tasks 

Selection of the Co ncepts to be S tudied As has been mentioAiedp 
the tasks wrere designed to measure the attairinierit and use of the 
concepts of louder^ fasterp higherp and shorter« Of course^ these 
concepts- are aomponents of volume^ tempo^ a.nd duran.ion* Wiiy 

were these convcepts selected rather than others? These concept. s 
were selected because they were believed to be the type most: appro-- 
priate for the age group being studiede Flavell (1970) has shown 
that concepts may be classified s^ocording to various types c The 
starting point is the primitive concept. Such a concept involves 
only cne rele'vant feature (Bourne^ 1966), A single color^ such as 
yellowj, may elicit the primitive concept of yellow. In like manner^ 
the timbre of a drum or bell is such as to produce a primitive con-- 
cep^te Other primitive concepts are the music concepts of louder ^ 
fas ter 5 higher 5 and shorter « Of courses these concepts all have 
reciprocals, vd , softer ^ slower^ lowers and longer. Primitive 
concepts arise from stimulus features that are so elemental that 
they are merely pointed to or affirmed as being present in the 
stimulus di.splay. Even though children use concepts which are more 
complex than these primitive ones, it seemed that study of primi« 
tive conGept.s was a suitable point of departure (Pflederer, r967| 
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Andrews, 1968), Another advantage cf these parti. jular prirai.ti.ve 
concepts was that they were intimately hound up tvitn the basic 
e.lemervts of mas id (Gary, 1967), 

Ar-dtr. er reason for selecting these ccncepts was t!.:.eir c.':»nc ac- 
tive, physical counterparts were susceptible to contrcilad manipu- 
lation and quantitative de.scriptior.o Vo2.t.me changes w/ere measur- 
able in terms cf dedibsls, tempo changes in metr.onoxrie units, pit.ch 
changes in scale degrees with fixed frequex>.dies, and duration in 
milliseconds. 

The thi.rd reason for studying these concepts was that they 
apparently bear some relationship to each other, Stevens (1938) 
has shown that perception of pitch varies in relation to both the 
frequency and the volume of sound. The possibility of an inter- 
action between pitch concepts and volume concepts was implied by 
Andrews (1968), Similarly, duration and tempo bear an obvious 
relation to each other in that they' both are temporal qualities 
of f. ounfl, Tt-e development of the concept 3 of Icuderj faster , 
higher 3 and shorter may proceed in. paralle.l or i."deper le:-'- 1 stages " 
in any case, research has xio t yet il.lumina.ted, f it>'-;,.r the stac 3 es f r 
the possible' re.lationships. 



Construction of the Melodic Patterns A sequence u.sed 
twenty different melodies, one for each task, inese melodic 
pa.ttarxrs were o.riginal melodies rather than familiar melc-die .3 

.-,h nin.g.''. t have giuen ‘> ■ •ne < cV.v:'re 3,dt a..'::tage due tc previr-us 
fcxper.ie.aoe witli t.he melcdy'. 

The melodic patterns possessed these characteristics i 

The patterns were melodic. They were intended to be 
heard as a tune, as a whole musical unit, and as a. pattern rather 
than as isolated, random tones. Inasmuch as the auditory materials 
wfere short, they could be better classified as a motive or a pat- 
tern ratiier than as a complete phrase. The term '’pattern” was 
deemed appropriate because it suggested an integral relationship 
between the pitches or a Gestalt, 

Patterns were tonal, A tonal center was either present 
or implied. Patterns varied in key, mode, and use of aGoidentals, 

Patterns were within the accepted singing range of the 
children being studied (Nye and Nye, 1970). The range was 
between middle C and its octave. Six o.f the patterns added a 
d to the range. 



O 

ERIC 



The length of the patterns was relatively short. Pat- 
terns contained four to five beats and lasted a total of three to 
four seconds. Within each pattern tones of varying length were 
used, the most common being the quarter and eighth note values. 

On occasion dotted quarters and eighths were included. Both 
duple and triple meters were present in the patterns. 









Variati on s in the Patterns The patterns were varied within 
a task by the changing of the whole pattern rather than a portion 
of the patterno Patterns were not deformed by changing one or 
two tones but were changed as a unit. For exajnpleg a pattern may 
have been repeated four times ^ three times It was in the key of 
Dp the fourth time it was in the key of F. This procedure dif- 
fered from that used by other researchers (Ffledererg 1964) who 
varied only certain tones of the melodye This procedure was not 
followed because it involved the problem of finding an acceptable 
point in the melody a.t which to make a change. Whether a deforma- 
tion occurs at the beginning^ middle^ or end of a melody may be a 
significant element in conceptual performance (Farnsworth^ 1969). 
In this study 5 whenever a feature was changed^ the change affected 
tVie whole melody. 

This holistic variation technique was readily applied to such 
features as volume and tempos With pitch the pattern was varied 
by transposing upward a given interval. In the case of duration*, 
the problem was to not confound tempo changes with durational 
changes. If all tones of a pattern were made proportionately 
shorter p the effect would be that the melody would seem to be at 
a faster tempo as well. If only one tone were shortened^ the 
problem of choosing the best location for a change ax"ises again. 
The solution was to shorten each tone^ but not to change tempo. 
This resulted in a staccato sound. In other words ^ the durational 
variation of a pattern consisted of a variation between legato and 
staccato. The precise values of the tones in terms of duration 
will be indicated later. 



The Values of the Relevant and Irrelevant Features 

A nag or problem in developing the instrument was determining 
the val e of the change of relevant and irrelevant featurre-^ The 
problem is inherent in the definition of a concept. Th ■ li^ 

tion used in this study was ”a concept is an internal str jo -re 
whose existence is inferred whenever two or more discritiiinabie 
objects or events have been grouped together and set apart from 
other objects or events on the basis of some common feature” 
(Bourne^ 1966p p. 1). The difficulty here is with the word 
’’dlscriminabj.e.” For objects or^ as in this experiment ^ patterns 
to be dis tingi.-wishable from each otiierp how large a difference 
must there be between the features? The problem of discrimination 
is illustrated in Figure 4. 
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Fig^ 4e Sets of cria.ngles illustrating 
varying degrees of discriminability 

In which set of triangles are the shapes more dn^scriminable? 




Set A Set B 




Obviouslyp set C contains triangles whioli can be more rg?adily 
discriminated than those in set Ae But^ what about the triangles 
in Set B? Is 't.be difference bet^^^-een them sufficiently discriinin-" 
able? To state the question in terms of an auditory problem ^ if 
three melodic patterns are presented at a given decibel levels by 
how many decibels should the fourth pattern be changed? A scale 
of values was needed for each feature whic'h would indicate the 
acceptable range of discr iminability before the tasks could be 
produced^ The scale should be precise enough to indicate the 
lower level as well as the upper level of the acceptable range. 

The problem of discr iminability is not merely a practical 
problem related to the production of changes in the features of 
the tasks. It is an important theoretical issue since conceptual 
sorting behavior is certainly affected by the diacriminable dif- 
ferences in the stimulus display (Flavell^ 1970). Very small 
differences might not be detected and performance would be poor| 
however, a very large difference between two features may not 
require much in the way of conceptual thought e If a sorting 
problem consisted of grouping three peas and isolating a water- 
melon, one could Justifiably question the reasonableness of such 
a gross difference to demonstrate abstract thinking. 

The method used in developing a scale of discr iminable 
values was to arrive at a subjeotive scale through estimates of 
changes as described by Stevens (1938). Four auditory discrimi*’ 
nation measures were produced and administered to groups of 
children between the ages of six and ten years of age. The 
children were asked to offer estimates of difference in volume, 
tempo, pitch, and duration. A detailed description of the pro-- 
cedure used to assess the discriminability of volume changes 
follows. 



Children were instructed that they would hear a short melody 
which would be repeated after a pause. TOien the melody was 
repeated, it would be either exactly the same or increased in 
volume. If a child did not hear any change, he was to make a 
2 ero on his paper, if there was an increase in volume, he should 
write 1, 2, or 3 depending on how large he estimated the change 
to be. He was to use 1 if he thought the change was small, 2 for 
a medium change, and 3 for a large change. The children were then 
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given examples o;t -nhe range ox ohange which was used in i:he ve?t. 
Alter these examples had been played and discussed^ the children 
listened to 20 pairs of melodic pat terns ^ 

The values ol the changes in volume f?-oin the base level wfex^e 
either zerc^ twop four or six decibels abcv'e the base level. These 
ditferent values were distributed irregularly among the 20 items of 
the testrt There were five items in which there was no ohange^ five 
whicn changed by two decibels g five which changed by four decibels^ 
and five which changed by six decibels^ Each set nf five used the 
same melody. Wienever a pattern was changed^ it was always the 
second member of the pair which was increased in volume. 

The results of this measure are shown in Figures 5 a.nd 6. 

Fig. 5. The % of children who ctfared differing estimates 
of the si.?e cd a. change in “.’olume when there was no change 
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Fig. 6. The % of children who offered differing estimates 
of a change in volume of 2 decibels 
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The graphs s..‘Ow Tha-t; a major2^> v::l .2 lldre=- agreed 2 j= their 
estimates of zero and 2 db^ charigeso aapeot C'l tne results 

which was unusual was that almost nalT’ (48^5%) cr the children in 
Fig. 6 believed th€=re was iio oiiar-ge wl'-nvj In la vt. g t'lere had been 
a 2 dbo change^ This is to be compared with the 48*9% in the 
upper graph who estimated that a small change had oncured when 
there was none. Averaging the pern.eiitages of the first two columns 
of both, graph Sj, we find that 78^1% agreed that the patterns were 
either unchanged or only slightly changed. It: seemed clear that a 
2 dbo cba ge was insufficient to serve as a cue i.'i identifying the 
relevant: featurap 

The results for conges between patterns of 4 and 6 db« are 
shown in Figures 7 ana 8p 

Fig. 7 p The % ct children who ,.:^f;rered differing estimates 
of a c-hange in vclume cf 4 decibels* 
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Fig, 8o The % of children who offered dliffering estimates 
ihange in volume of 6 decibels. 
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Xne nLgt> p^r:^enxage *iX :h:I,ldr agreed uhat a O db« c^hange 

was la,rge 3s reinarj<.ablea Ih3n a.s p.jssi^'^ v dr.e to the lart that 
during the training period !.ne en^treme erKajnple an r'.Mnrea.fte had 
been a h db* changes Ihus^ nhe J.imit range 'o t uhange had 

been re-./ea.l.ed (I)r-d^ twood^ i966)» Ttnne data were used in eirtab- 
lishing ^:he ",'’alue^ ol the r^^lerant ar J i:r;re;Le . a,/,r .u^ ntureso When 
voXume was a rele ant .r ea !^tu£ ■ • n. noie .l.e-. 1 was nti d tonstant 

for the positi/e i.nstan '.ss and ^A.as ;i^-'r:te 3 =sed hy h .. ^ ai'^r the nega- 
tive instance^ When mi. :i;.:re;ieva=t ty there w-.- a 2 db« 

inrremeni; frcm one instarn^e to nexte 



The rather large diti er e?:\..;e between ’ 'O values n± she rGlevant 
Xeature ( bdb* ) d... id the Irrelevarn; .r'eatu:* e (<?dbs) w^s Irot.l t in to the 
t.as'k a wii;h ’’i'e in ten'^r'. ' "• < f ma.ki.ng a ti.ear dis’ti/" v tion be tween 
changes \rhirh '^'erc reie fot r and ■t'»^ w''v". *h were :trrele’'/ant « This 

same procedure i^as followed ti^ie other teatures« 

Pigo 9, The % of r hildx'en who rO lered difleri.ng es^dmates 
of a. r,hange in tiempo when there was nri hange 
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Fig* 10* The rb k>a. 'j^hiJ.dre/:: w}c; ^>lfereJ difleriny estimates 
of the change between 80 and. 86 MM 
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In the case of tempop each patter. i was first played for the 
children at 80 FM and repeated either without change or by increase 
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ing the tempo by 6^ 12^ or 18 metronome unitSo Figures 9 to 12 

show how children estimated various' increments in tempo* 

Figo llii The % of children who offered differing estimates 
of the change between 80 and 92 WA 
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Fig* 12* The % of children who offered differing estimates 
of the change between 80 and 98 
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The.. .data indicated that the changes in tempo were not 
readily detected* One notes that in no case v^as a tempo change^ 
even as many as 18l^ units ^ eatimated to be *’large^’ by more 
than 10% of the subjects* This is in sharp contrast to the test 
of volume discrimination where a 6 db* change was regarded as 
’’large” by 80* 6%* The evidence suggested that the increments in 
tempo were not large enough to be used^ particularly as cues for 
the relevant feature* For this reason a second test of tempo 
discrimination was devised which had 15 paired melodic patterns. 
Seven pairs were changed by 28MM units and eight were unchanged* 
Children were asked merely to Indicate whether they heard a 
change in tempo or not. Before the tests examples were played 
and discuss^, d. The basic finding of this test was that 87*5% of 
the sample agreed on those melodies which were changed. 
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Using the data trom both tempo tests ^ the size of tempo 
increments was set at 28MM units whenever tempo was a relevant 
feature and 8MM units when it was irrelevant « Two sample tasks 
are shown in Figures 13 and 14 in whrch tempo and volume are the 
variables. In the fii^st task volume is relevant and tempo is 
irrelevant. The values of the increments are shown at the right 
of each pattern* 



Fig^^ 13^ Volume and tempo changes in sample task 




In the second task, tempo is the 
irrelevant s 



Relevant 

Feature 

Volume 

Base level db 
Base level db 
+ 6 db 



Irrelevant 
Feature 
Tempo 

84RM 



92MM 



lOOMM 



Base level db 108MM 

relevant feature and volume is 



Fig^ 14 o Tempo and volume changes in sample task 





Relevant 
Feature 
Tempo 

84MM 

112M^ 

84^M 

84MM 



Irrelevant 

Feature 

Volume 



Rase? level du 



+ 2 db from base 



4 db from base 



+ 6 db from base 



Similar tests of pitch and duration discrimination were 
developed, in the case of pitch twenty paired patterns were iised 
in which the second pattern was either unchanged, or raised by 
one, two, or three semi- tones. The findings arefhown in Table 2. 
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JAB* B 

the PBKCBNIAGB of cilli ORELN who OFFFRBD DTFi-PJNG ESTTMaTRS OF T i ^ 
SIZE OF A Plir.H CHANC4E WHEN THERE NAS NO CHANGE^ ONE SEMX-'TONE 
CHANGE. TWO SEMI-TONES CIXANGE^ AND THREE SEMI --TONES Cf TANGE 

BETWEEN THE TWO PATTERNS 



Obj ac’;ive 
changes xn 
The 

patterns 



Su.b;j e - ' K±%7Q 


Estimates e»f 


i:he Ani^. vi 


:.t . 2 . '5.ba..rige 




No 

Cliange 


Small 

Change 


CJian g e 


1 . -or:ge 
c nange 


Nr-'nQ, 


.53*6 


23,8 


;)3„ / 




One 

Semi- 

Tone 


36 * 6 


31^1 


21*6 


1= ' u 3 


Two 

Semi- 

Tones 


22., 5 


36*9 


34*1 


T6,;3 


Three 
S XX ni i— 
Tones 


18,1 


32* 6 


39^5 


9.9 



Tb.e data show that Tew children hrard any oT the changes as 
being large; however^, the last row indicates that 31 ^ 9 % heard a 
change of three semi'-tones but oTie^’^^d differing estimates of the 
sx 2 :e of the change ^ As in the case of tempo ^ the p>itch cthanges 
did not appear t;o be large enougTi to be acceptable as cues for 
the relevant ^’ar Table ^ therefore^ aruyv her t:>it^;h discr ruirtt' ir>n 
test was administered in which the children had to merely deter*- 
mine whether a change octurc^d or In this test the range 

of items was I'roin no cliange Ihr-ough one, two, three, four and 
five semi- tones, or from a unison to a perfeert fvcirth^ The 
findings of this test are shown in Table 3. The high perc:entage 
of children wFio recognized cihanges of twt » semi-tones or mt’re is 
worthy of notCa Cha^riges of more than tw«> semi-^-tones are icec'.og-* 
nized by fewer children but the cgenera.1 level of recognition 
r e m a i n e d b. i g h ^ 

On the basis of these results, the increment between the 
positive instances and the negative instance was set at three 
semi— tones* Where pitch was an irrelevant variable, each 
instance vairled by one semi- tone txrxm the others In other words 
the melodic pattern was transposed up a. minor third when it was 
the relevant feature, and up a mirx'r second when it ^ -.s irrele- 
vant* 
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PERCENTAGE OF CHILDREN WHO 


TABLE 3 

IDENTIFIED CHANGES 


OF VAJRIOUS 


Amount of Change 


”Mo Change" “ 


^Change" 


None 


86.5 


13„ 5 


1 Semi- tone 




67 B 5 


2 Semi-tones 


10*0 


90.0 


3 Semi- tones 


25*0 


75.0 


4 Semi-tones 


12,5 


87,7 


5 Semi— tones 


20.0 


80,0 



The quantitative description of the duration of a tone was a 
greater problem than in the case of the other elements « Ordinary 
notational values such as ^ ^ ^ were found to be too imprecise to 
be objectively measured* The method used to produce tones of vary^ 
ing length was to use the Moog synthesx^er envelope* The envelope 
controls the beginning, middle, and end of a tone* The concern 
here was with the end or decay of a tone. By depressing a key and 
releasing it one could control the amount of decay electronically,. 
If the keyboard touch was held constant, then variation from legato 
to staccato could be produced simply by regulating the decay of the 
tone by means of the Moog. Although the duration of the touch 
could not be quantitatively determined, the dtcay was* Every 
effort was made to keep the touch constant for all patterns and 
vary the decay only. The durational values of the decay were 
.200 second. ^150 second, *100 second, and .075 second. 

Using the durational values of the decay portion of the tone 
only, tasks were constructed in which the duration of the decay 
varied between the positive and negative instances from .200 to 
.075 second. When duration was irrelevant the decay portion of 
the tone was *200, *150, *100, and .075 second across all four 

instances. ^ . 



ionships Among Test Sequences 



All tasks ^within the same test had the same relevant and 
irrelevant variables. For example, all the tasks in the first 
^.est Iiad volume as a relevant variable and tempo as an irrelevant 
variable. Various combinations of the features resulted in eight 
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U’ A A.Ab \v.A.i 






'l};r.- all 



^:d ”: ic ... OjTic 



ii)til<Hi:i,es f.p the same order.. This xvas done i:.,.. osMur d. Tor di;L- 
renrences in perlorTna,.t ica whlcii raiabt resn j. T if a f Jr I: Ter -s > «ei: o;f 
m.,iodiei, were used wirh each tesr* Tnat melodic patter ris nia>' 

J-j I 1 .. 1 ie 2 ..c ji jd r,.c.: s r *' as beB.;cer .s I 'lf. f ‘ci^ricei ' ij’ial r.' ..L> .';•; [n:H.t; i‘, :.r) i.% 

a. posa3.b3.1i'ty e I'liere i« j lo kn-’iv'e' , f rr- iwj.’tfr-’t 1 v triG.asarinq 

i-he potential oi a melody to elicit etvaaei t':.al respoe n.' . There- 
;fo.re, 11 d:l.lli.l_rej..a;es between tJ le iriel' .diea > Id exist, rJ-i.ey ivec.'e 
equa,.liy cils tributed a.mo.ng ths' test.s. Not o.nly vv -,. ths- same se i. 
ol melodic patte::.'.is used in each c'i the lesta^ ij-o iiiclodies were 
presented i.ri the same order e.j.cli ’.;iiue„ IJiia 'A/as dc-..e .so as to 
equalise i.hatever iiirluence the pe.cu,liar c) i-jracucr rt the raelocly 
might Ii.aA/e on perlomi.s.ticeu 



S"(nina-th T^'O i.ong lorin ins trn.::-...r;t e . . :si c;^.; .,x ..i.,.hs ....-I. , 

wiisb each test conta.ining 20 rela'.ed tasks. The tB.sk-s ww^i.e. 
cle signed to elic5.t conceptual i.>eha\, ior as defined i.y a number . sf 
psychologists. Each task. f.;ijr!sis ted o:t ;t; I '.r melodi'.t [jB/ttertcH . 
titroe ol w.>i.ich were positive : 'ist a.n.' .es sj cJ ■, l.■'.vc 'A'i,i.,-.h was n,rH;n 3 -'.i'.-':u 
A was a„skc-:d to iind the pattern wj-.i-i , mwst "d.ilt ere.n.t, '* 

The. S'j. 2 & o.t t.he va..riation r>x relwA’s.nt .'-..nd irre.'.o'.'ant I'datures was 
determined tpy est s.bli.s.Tiing a. suhi ecti'- v; scale ■ tn dis crlmix^B.bility. 



Adnii.n.l-stratinn o:C t.he Xngtrutnont 

Prio.r to -i;he administration p-I t' a i„ ,iv,“- , ,x tjra in.st.rv*.-- 

me.'.i !. pr r.n,cipa.ls o£ 'the pax t ioipa ti n.g sc)i<;?ols v ?.re firic,'. '.ted to 1:,he 
purposes and proco: J- v.-es of the .stiu-Jy, Parti'::ipati-ug cla.s.s.ro'iins 
we.t.o ider.('f:x± ied a;ri<i teachers ■w.'ere ■aiq rised d the I'j.ature of 'the 
study, C.i C'.ld j, e.ri iv'ere '';.h.e.n, ra d„.niZ._i' s anti 'their j.',>arents 

were a,.aked t- o.vant pe.rjnission ;Lor their child to be in the study, 
TJie iohcdule o:i. inter'’.;ieiA7.s prepa.red ;ua'.- tiH.cn cla.ssrooro, allowed xo:c 
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-nild n*" uhat, t.o be J.^V^le .‘’<r;: p > ---b-’-” 

l.i%j;> 4 U:- ci. ivk. r;ka Tiie Lesi;s were l;o be Ci:‘in}pi.e t eci i ;1 j C:i:i..l.l a ^ 



Evmry scnuo;] was to provide an int "iew area w^Ji^;h l^■as quiet s< d 
immucie to di.s turbancec The ar^-a was to be at trao t :Nvr a 

with adequate iighuing, vent.rloJrLon ^ and iurnit'f.xroe Th.c riri.idrco 
were T:i;ee to mowe frorn their classrooiTis to tlie area a,, id bacb w:! t;h- 
(.ju t adul t super ion^ 

Before working on the tasks^ a chiJ.d was aoq. tainted with i he 
sound system^ purposes o:f the listening ganies«^^ an^,i 1 he rul.es o i‘ 
the garnes.^’ The orientation session usuaJ ly iru'o l>'ed ^ \ak» t o sewen 
cthTLdren to allay anxa.ety because or the damiJ.tar s:i ruation anri 
A.j so to erionomize on time^ Sort:!. no o;f ^^isuai DiatejCLuls sn-th as 
t’clorrs and shapes preceeded sort ring c^x a;udito:i:y materiaJss The 
auditory starting began wn 1 h t he cniild* s name being ■•eq.es ttHi ie 
various w^ays* Names were spukeri in sets ol iour^ wixh one being 
.louder, faster , higher, or shorter* Following tiie nanm so?: tiny 
was a task similar to the tasks in the sequences^ The orientatJ. oi 
ineetlng concluded H?itb the experimenter asking the ehil i n. f he 
under s 1. Os )d how to julay the game and if he would J.ike to p -1 ay more 
J.istening games* All children responded positi'N/ely^ 

Interview Procedure^ General instructions in the ?>rientat,ton 
session we^^e always 1.he same; b»-nweve:r, in the ind-is/iiii?a.l inter^ti.ew 
the Instructions wearied depending on the e>perimental group the 
child was a member of* Research assistan1:s followed a. set ox 
detailed interview guidelines so as to operate uniformly* Constant 
checks were made to keep interview procedures as '(nvarying as i^oa- 
sible^ 

Using a cassette^ the experimenter played eaci* once for 

a cliiJ.d stopping or ly long enough between tasks to allow the chiJ.d 
respond and * record tHe response* When a child had xivc 
- -cutive correct responses ^ he was excused froiu fu.rt}Ter work lujr 
that session* Children who failed to reach the crixerir; ] were 
encouraged to keep trying until all 20 tasks had beeji heao,’d* ;i,x a 
3bijd became frustrated, anxious, or stubborn, ^ was allowed to 
stop at a suitable point in the sequence, 

A data gathering fo:-.ji was produced for purposes of reco?:rling 
the observations and the responses of the subject* Data sheets 
were color coded as a visual referent to the experimental group to 
which the child belonged* For example, pink data sheets were used 
for the mode 4 (motor response) group. In addition ±n recording 
the x'esponses, the experim_^enter reported which of the four instances 
had been selected, ^rerbal and motor responses (if necessary), a.nd 
any other observations of the child’s beha,vior which might have 
influenced his performance, e,g*, illness, fatigue, anxiety, etc. 

The essential c‘-‘ta was later transferred to IBM <,iompmter tiards* 

Feedback, Experimenters answered af f imatively whe/j a i.ihiJ.d 
correctly identified the negatix^e The child also re<ieived 

O 



ic n uLc /vne sequence per over a pcriLi.J -.>.n 








o .-crb^xciij :i.ji ret;u3:j) .iur 



C^l 1 J. J-Clx' Oh'.'75‘»; [..'i;-' > ■. .i 'l .1. S ^ <.».! 

p.-- 4 je,r-j -is i.he;i.r pr;Lze. Wnu'j a i.;h.ild i.s:;: : ’;1\ . . i.i.i .I.t-d 

an .Lnsnarme as "dif lernn t ^ " ne, was t,. ..Id but, -i ry an.ui,.her yairie." 

Exfiera.ment.fcsr^ ivere warned to auoid arjy rjc.s t:u,ve, .i.at .xa.l expre.&s:uyn. 



or verbal ct .iiunent; whrl,.;b niio)v <; <l;i.vea't.ly 
oh;L.l.d’& pexvTr>rina ncoa 



n.'t.t.'J.ue.nov; 



S tali . A sUa.Ll i.ri ;14 .resoa.m,, as.xxa t. a,,' ■ tx. ,,,k u ; t;i=-d itjv 

pu.rposes u.i.‘ cennducting t.he inter-oiawfe. Ti.velue .,.i i-.Pe voseuroh” 
asb.Ls t.a.i I L. = luaro co.I.lege studentts wJjo int-.re ['.•er.si ..n 'uLi ' l<iv>w.rj to l.ho 
dxrco-.t.-xr belore research bega.n^ The other i:w< . a--si'sna.n-i;s I'-ere 
women wxth t.ea,ch.ing experience in tJie .lower grades. F?e-searoh 
aisi&1;a,nta were 'trained by the dj.r ec '. m;-; l.n. tht- use i.lie so-und 

system, admxnxs trat ion a.lT the tasks, a.!wl rt^oordirty c,i daf;a. The 
sija:f .f was expeo ted t o maint ain a cj.). ui ro.latif uishr.p iv;i. f,h she c..l.ass- 
.i.oom teacher and others in the scliOoJ.l.s where they wo;i ked, Th.r'ougl) 
da;i,iy contact with t.he research assistanr.a, t lie direoT.o.r was able 
1.0 receive i eedback c’o,rio.erin ng the research piogre^*- and special 
probJ.eniSo 



11 „ DEVELOPMENT OF THE SHORT FORM OF THE .INSTRUMENT 



Originally the Long form wa.s plann.ed ti., be used tvii.n 24U 
wh:..ldren bv;:.ween .tour and six years ox age^ shortly alter the 
interviews began^ it became a.pparent that the i,ask'. woi Id be too 
dil.r^ ult for four year olds. Faced with thes^ pr..blem,= ^ a 
decision v>.a.s made to (1) limit the Lc'ng fcjrm to 126 .Uiildren in 
the live, six, and .seven year ra ge, (2) dev-rlop a. sn.-teter form 
of the ins'trume.nt , and (.3) use the SLi'irt form with' a new .sample 
< > 1. #^6(J :f i ve ^ s iix 5 Lxf id 3 Vk^h r » > j ( f 0 • ^ ^ 

.In 3,clriiJ,iii.s 1.3T A tioii o!f 1di0 l.-oiAg doxiii titrsl.s 3 ,ssiS'^ 

tants reported that some children seemed to have "'trouble keeping 
all four instances in mind long e.nough 'to ist'late 'tl'ie .negat.iv'e 

difficulty was especia,.l.ly e< 7 :',dent with t.he v*>unges't 
' hildren in the -study. That memor.v is a. factetr in con. ;eptual 
' .iiavior had been shown by other stydies (Br..uj.rne, .1906), Con.s%?.- 
quen'tly, a new fo.rin was deveJ.k.ped whirfh reduced -the number o.f 
in.sta.nces in each "t-ask to two, ra'nher than, lour. Of course, one 
.i.nstanc^e was posiii've, 'the o'ther nega tii'e. 

In a two- choice task where me .instance was "right'' and the 
o flier "wrong, the sor ting problem was made oonsiderab.ly easier. 

In fact, it might appear that the t ask was simply a matter of 
guessing Waf the experimenter had in mind. On the other hand, 
il a^ child was able to identify th,e correct i.astanc.e over a series 
ui tasks, ^ he must iiave discovered a rule which helped him achieve 
such consistency. Bruner (1956) designed a c.tjnoeptual task in 
which subjects "guessed" the correc-. i.v&i.Bnce .from a display of 
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cardSo In Bruner study subjects were found to use information 
from each choice as a oJ.ue for the following choice* The task 
sequences of the Short form also required that subjects use infor- 
mation from previous choices in order to achieve accurate choices 
with consistency^ When a certain level of consistency was reached^ 
it seemed proper to infer that the child was classifying the pat- 
terns on the basis of a conceptual rule^ 

Administration of the Short Forme The procedure used in 
administering the Short form began with a brief training session 
in which the rule for solving the task was exemplified* Firsts the 
experimenter showed the child two pencils ^ one red and the other 
blue* He then asked the child to guess which pencil he ( tho 
experimenter) liked besto The red choice was positively rein- 
forced* If a child guessed wrongs he was asked to try again* 

This procedure was repeated with red and white chips ^ red and 
black books ^ etc* When a child was able to pick the correct color 
consistently 5 the experimenter asked the child how he knew which 
object to select Q If the child answered correct ly^ the same pro- 
cedure would be followed with geometric shapes* Lastly, the 
experimenter played a pair of melodic patterns* Tlie patterns dif- 
fered from each other in one feature such as voJ.ume, The experi^ 
menter told the child which pattern he liked bests In the case of 
volume^ the correct choice was the louder of the two* The patterns 
were repeated and the child was asked to indicate which of the two 
the experimenter liked best* This procedure was repeated until the 
child responded correctly on three successive trials* At this 
point the child was told that he was going to listen to some other 
melodies and that he was to guess which of two melodies the experi- 
menter liked best* The auditory portion of the orientation was 
used each time the child began a different test| however 3 the rele- 
vant feature was changed* 

An important difference in the administration of the Short 
form was that subjects performed on all 20 tasks of each test* 

There were only four tests with each one embodying a concept, of 
louder 3 faster ^ higher^ or shorter* The same melodic patterns were 
used in the Short form as in the Long form* 

Another important difference in the design of the Short form 
was that the irrelevant feature was severely limited in competing 
with the relevant feature because there were only two i.nstances* 

The function of the irrelevant feature was considered to be too 
inconsequential to require the development of sequences which uti- 
lized all the possible combinations of relevant and irrelevant 
features. Following is a list of the sequences which shows the 
relevant and irre.levant features* 

Short Form Test Sequences 
Relevant Feature Irrelevant Feature 



Volume Tempo 

Tempo Duration 

Pitch Duration 

Q Duration Tempo 
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Long form. 

Summary. The Short form consisted of four tests which 
required the subjects to utilize concepts of louder^ faster, 
higher, and shorter. Each test had 20 related tasks exemplifying 
a single concept. The task wa^s a two-choice problem in which the 
subject was to identify the correct pattern on the basis of a 
feature which had changed. The feature appeared in either the 
first or second j.nstance. The order of correct choices was irregu- 
lar so that no pattern emerged. Subjects who demonstrated consis- 
tent accuracy in their choices were assumed to have used a. con^ 
ceptual rule such a.s ''the louder one.*' 



Ill, THE SAMPLE 



Characteristics of the Population 

The two forms of the instrument were administered to a sample 
of kindergarten, first, and second grade children from the Lincoln, 
Seward, and Centennial school districts. In addition to public 
schools from these districts, St, John, Calvary, and Redeemer 
Lutheran schools and the University of Nebraska Nursery school took 
part in the study. 

These schools were located in eastern Nebraska communities 
whose population for this state may be described as large (Lincoln), 
medium (Seward) , and small (Waco, Beaver Crossing, Goehner, Staple- 
hurst). The schools in the study were chosen because of their 
accessibility and they were believed representative of a broad 
®^^iO“®conomic— cultural spectrum. At one end of the spectrum was 
Pyrtle elementary school (Lincoln) which was in the middle of a 
new, axfluent, residential area, while at the other end was Saratoga 
elementary school (Lincoln) in an older, racially mixed area. In 
cultural opportunities children from St. John Lutheran school were 
possibly most endowed since the school serves as a lab school for 
Concordia Teachers College. Other children in the sample were not 
fortunate in that they came from farms or lower income homes 
where educational and cultural advantages were quite limited. In 
general, the sample was believed to fairly represent the population 
the schools of the area in terms of socio-economic level, educa- 
tion, intelligence, and cultural level. 



53 “- 



Selection and Organization of the Sample 

All the schools which we:ce contacted agreed to participate in 
the study and all parents, except one, gave permission for their ^ 
child to take part in the studye The sample was a random, strati- 
fied sajuple, 3.0603 children were randomly selecLed from within the 
grade groups of the participating schools so that each grade group 
was approximately equal in siceo Each group was divided into four 
approximately equal sub-groups o Children were selected for each 
sub-group at randomo 



The total number of subjects in the sample was 386o Of this 
number 126 children were given the Long form of the instrument and 
260 were given the Short form* Table 4 shows the divisions of the 
sample by grade and form as well as the mean ages® 

TABLE 4 

DIVISION OF THE SAMPLE BY GRADE AND FORM 





Long 


Form 


Short Form 


Grade 


Number of 
Subj ects 


N * s Mean 
Age 


Number of 
Subjects 


N ’ s Mean 
Age 


Kindergarten 


42 


5*78 


86 


5*34 


First Grade 


42 


6*89 


85 


6*84 


Second Grade 


42 


8*04 


89 


8*00 


Total N 


126 




260 





IVo RESEARCH DESIGN 



Children whose ages were five, six, and seven years old were 
randomly selected from their classrooms to form three equivalently 
sized groups o Each age group vjas further divided into four sub- 
groups o Children were randomly assigned to one of the four sub- 
groups* Each sub-group received varying instruct5.ons for performing 
the tasks* 



er|c 



It x/as hypothesized that the varying instmctions v'ould produce 
differences 3 .n performance on the conceptual tasks | hence, the 
instructions and the particular form of behavior which they v/ere to 
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elicit were designated as instructional modeSp or^ simply modes. 
The sub-groups and their modes are shown below? 



Group 1 
Group 2 
Group 3 
Group 4 



Mode 1 s 
Mode 2 ; 
Mode 3 : 
Mode 4 i 



Discovery 
Verbal cue 
Verbal response 
Motor response 



TABLE 5 



DIVISION OF SAMPLE BY GRADE, MODE, AND FORM 



Grade 




Long 


Form N’ s 




Short 


Form 


N’ s 




Mode 


1 


2 


3 


4 


Mode 1 


2 


3 4 


K 




9 


33 


10 


10 


21 


20 


23 22 


1 




10 


11 


10 


11 


21 


21 


20 23 


2 




12 


10 


10 


10 


21 


23 


22 23 


As 


can be 


observed, 


there 


were 


twelve cells 


whi ch 


could be 



compared either horizontally or vertically. An analysis of varu 
ance was considered appropriate to the design. 



Instructions 



Children in all groups were given instructions up to the point 
that the nature of the problem was explained. The subjects in 
mode 1 cells were given no further instructions but simply asked 
to identify the pattern which was ’’different” or which the experi- 
menter ’’liked best,” These children needed to discover for them- 
selves the relevant cue which led to the correct answer. 
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Subjects in mode 2 cells were given the added instruction to 
listen for the louder, faster, higher, or shorter sounding melody. 
Children in mode 3 cells were given no additional instrxictions but 
were asked to offer a verbal explanation for their choice. Those 
in mode 4 cells were asked to tap, sing, hum, or move in response 
to the melodic patterns. No additional verbal instructions or 
responses 'were required. All subjects were given positive rein- 
forceiaent whenever they responded correctly. The complete 
instructions as given by the experimenter are found in the 
appendix. 



CHAPTER IV: RESULTS OF THE STUDY 



The purpose of this chapter was to present the results of the 
experiment as they pertain to the three hypotheses of the study. 

The organization was derived from these hypotheses. The hypotheses 
being tested were the effect of age on conceptual behavior, the effect 
of instructional mode, and the effect of the auditory stimulus pattern. 

The first part of the chapter brings together the experimental 
results of the Short and Long forms of the test wh j ch were administered 
to independent, random samples of 260 and 126 children. Since both 
forms had the same purpose and design, it was believed to be unnecessary 
to report the data from both forms as long as the data led to the same 
conclusions. Because the Short form was administered to a larger sample 
and statistical procedures could be applied to it more readily, the 
numerical data, unless otherwise indicated, are derived from the Short 
form. Where there is an incongruity or novel aspect of the results of 
the Long form, this aspect will be brought out. The Lon”; form results 
are stuffiiiarized in the Appendix. 

The second part of the chapter covered the interpretation of 
the results. 



I. EXPERIMENTAL RESULTS 



Hypo the sis One 

There is no significant difference between the ob. rvsd mean 
scores and a mean which is attained only by chance, T! alternate 
hypothesis was that the obtained means are significant / higher than 
that which may be expected by chance. Should the altexnate hypothesis 
be accepted, the inference can be made that concept attainment is, to 
some extent, being measured. The nature of such an inference is 
probabilistic, and its validity depends on the accuracy of the 
observations and the consistency of the performance (Brunswik, 1966). 
Three methods were used to test the hypothesis. First, the binomial 
model was used to determine the probability of the observed mean. 

Since each task was a two-choice problem which resulted in either a 
right or wrong choice, the : probability of success . on any task by chance 
alone was 1/2 or .5. The moan of a binomial distribution is the number 
of trials times the probability of any trial. Since each sequence 
contained 20 items, the expected mean, if chance alone were operating, 
is 10. Secondly, a z score for the observed mean was computed using 
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the Sign test. Thirdly, the consistency of correct responses was 
measured and the probability of any string of correct responses in 20 
trials was calculated. The probability was empirically determined using 
a computer; however, this method produces similar results to the Bernoulli 
trials formula. Consistency of accurate responses was taken as an 
important indicator of conceptual behavior. A consistency score, the 
longest string of correct responses, was determined for each subject; 
these scores were summed and a mean consistency score was derived. 

These statistical procedures provided the basis for estimating 
the level of conceptual performance by each age group for the four 
sequences. Table 6 summarizes the data for Test A - Volume Tasks. 

Column 1 gives the mean number of correct responses by age group; 
column 2 gives the binomial probability of the observed mean or higher 
being attained; column 3 shows the z of the Sign test; column h indicates 
the percentage of correct responses; column 5 drives t'*^e mean consistency 
scores; column 6 registers the probability of such a string of correct 
responses; and column 7 reveals the percfjntage of children whose consistency 
score was at or higher than the .01 probability level. Incidentally, thio 
consistency score is nine correct responses in a row. It may be mentioned 
that it makes no difference where in the 20 trials the nine responses 
occur, nor does the formula take into account the possibility tha,t the 
subject may have had other correct responses but with less consistency. 



TABLE 6 

PR 0 B.ABILITY OF OBSERVED MEANS ON VOLUME TASKS 



12 3 456 7 

Accuracy Binomial Sign Test % Correct Consist, Consist. $ at or above 



Mean 


Prob . 


z 


Responses 


Mean 


Prob . 


p of .01 


K 15.3 


.02 


2.36 


76.7 


10.0 


,006 


56.0 


1 18.2 


.0002 


3.66 


91.0 


15.0 


.00006 


79.0 


2 18.4 


,0002 


3.75 


92.0 


15.5 


,00006 


85.0 



All probabilities, except column 2 , row 1 , were significant 
beyond the .01 level; therefore, the null hypothesis was rejected. 

It was concluded that ■ the scores did not arise merely from chance but 
that "something" was consistently effecting the perfonnance. It was 
inferred that the "something" was a concept of louder and that the 
children were able to use their concept a.t a high level of consistency. 

Test B - Tempo Tasks Following the sam.e procedure as with the Voltune 
Tasks, the results of the tempo tasks are presented in Table 7 - 







TABLE 7 



PROBABIL.ITY OF OBSERVED MEANS ON TEiMPO lASKS 



2 3 4 5 6 



Accuracy 

Mecvn 


Binomial 

Prob, 


Sign Test 
z 


% Correct 
Responses 


Consist. 

Mean 


Cons is t. 
Prob. 


% at or above 
p of .01 


K 13.1 


.3 


1.38 ns 


65,6 


6.3 


.12 ns 


22.0 


1 16 . 6 


.005 


2.94 


83.0 


11.3 


. 003 


61.0 


2 K'uS 


,.ooi 


3.03 


84.0 


11.8 


. 002 


67.0 



The scores of the kindergarten group were not significantly dif- 
ferent than that which could result by chance alone; therefore, the 
null hypothesis was retained for this level. It should be noted, 
however, that 22% of the kindergarteners performed at a level which 
was significantly beyond chance expectations. The first and second 
grade means were all significant beyond the .01 level; therefore, the 
null hypothesis was rejected. It vjas concluded that chance alone 
could not account for the high scores and that the g'coups demonstra- 
ted the use of a concept of faster. 



Test C - Pitch Tasks The results of the pitch tasks are shown in 
llble 8 together with the probabilities of the observed means. 



TABLE 8 

PROBABILITY OF OBSERVED MEANS ON PITCH TASKS 



1 2 
Accuracy Binomial 
Mean Prob, 


3 

Sign Test 
z 


4 

% Correct 
Responses 


5, 

Consist. 

Mean 


6 

Consist, 

Prob. 


7 

% at or above 
p of .01 


K 10.8 


.59 


. 35 ns 


54.0 


4.7 


.24 ns 


7.0 


1 12.6 


.25 


1.16 ns 


63.0 


7.0 


-05 


29.0 


2 11.8 


.41 


. 80 ns 


59.0 


5.8 


B 2 ns 


15.0 0 



With the exception of the first grade consistency mean, the 
other means were not' significantly different from what m.ight be 
attained by chance alone. Since the first grade consistency mean 
was significant at only the .05 level, the null hypothesis was 
retained. It wa!s concluded that conceptual behavior could not be 
inferred on the basis of these means. However, at each age level 



er|c 
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there v.ere some children whose "?°?rwaf woS^e^d^nt 

:rS ofiol the .01 level 

of probability o 

Test D - Duration Tasks Table 9 shows the observed means and 
^iobabToiTLes for the durational tasks at each age leve . 

TABLE 9 

PROBABILITY OF OBSERVED MEANS ON DURATION TASKS 



1 _ 2 ^ 
Accuracy Binomial 
■Mean Prob, 


3 . 

Sign Test 
z 


4 

% Correct 
Responses 


5 

Consist. 

Mean 


6 

Consist. 

Prob. 


7 

% at or above 
p of .01 


K 12.1 


.25 


.93 ns 


60.5 


5.7 


.10 


17.0 


1 13.4 


.13 


1.51 ns 


67.0 


7o5 


.05 


32.0 


2 14.2 


.05 


1.83 p<o05 71.0 


8.1 


.02 


34.0 



The mean scores of the kindergarten group were not signixi” 
c-antly different f 

ssfiSn:/s:orrir«ied":i^^^^ 

irslgnlS: :ftre“.“LS rt^n^l SJ?biLsis wa^ 

::fadA?re AA ■ 

Af af ti?.fl“IvflAf fAlfSSc,:!'' Si^^feS^^t to the second 

grade group, both means *^^2' thAirSt”giaders, 

^i.analv the null hypothesis was rejected, bike tne iir» « 

SruAne tMrd 

fecS^^^rfd: 2222Ard“rt ^accounted 

SSde^S^^Lf fS:f radrgro^rdoes ^ot allow a conclusion 
that consistent conceptual behavior was involved. 

A summary of the results on all sequences of the Short form 
by age levels is shown in Figure 15. Any comparison of the score 
of one task with another must be made with reference 
£ic test instrument. From these results one can see 

scores are -he lowest and volume scores are differen- 

to make th .• statement that such differences i 

cL of con.ept attainment is somewhat risky. An important variable 



O 



-39- 



Fig, 15. Summary of perc.entage of correct 
3:esponsea on eac;h of the sequences by age group 




Volume Tempo Pitch Duration 

Xashs Tashs Taslcs Xaslcs 

which may affect conceptual behavior is the task design and par- 
ticularly the size of the difference between the negative and posi- 
tive instances. An interpretation of the differences in scores will 
be reserved until later. 



Hypothes-L.^ Two 



The second null hypothesis was that there is no significant, 
difference in the means of scores by different age groups. This 
hypothesis was tested using the results of volume, tempo, pitch, 
and duration tests. The statistical procedure which was used to 
test this hypothesis was a two-way analysis of variance with age 
as one of the main effects. An F ratio was found .for the age and'.., 
the mode effect as well as the interaction effect. Subsequently, 
an analysis of the differences between the means of each cell in 
the sample matrix was made using a procediare recommended by Garrett 
(1958, p. 281). This procedure identified the specific means which 
differed significantly from each other. 

Fo.r Test A - Volume Ta.sks, the means and standard deviations 
obtained for each age level are .show .a in Table 10, 




GS 



Ti^^BLE 10 



MEANS AND S.D. 


ON VOLUME 


TASKS 


Age Level 


Mean 


S.D. 


K 


15.35 


4.13 


1 


18.20 


2.89 


2 


18.40 


2.44 



An analysis of variance indicated that there were significant 
differences of the means beyond the oOl level; consequently 3 the 
null hypothesis with respect to the volume tasks was regected-e A 
summary of the analysis of variance on the volume tasks is shown 
in Table 11. 



TABLE 11 

ANALYSIS OF VARIANCE ON VOLUME TASKS 



Source of . 
Variation 


DF 


Sum of 
Squares 


Mean 

Squares 


F 

Ratio 


Critical F 
Value* 


Age 


2 


504.63 


252.31 


24.59 


4.71 


Mode 


3 


53.52 


17,84 


1.74 


00 

00 

a 

CO 


Interaction 


6 


78.36 


13,06 


1.27 


0 

0 ^ 

0 


Within Cells 


248 


2544.68 


10,26 






Total 


259 


3181.21 









* p = .01 



It may be noted in passing that the effects of mode and inter- 
action -Were not significant; however 9 further discussion of these 
effects will be reserved xintil the third hypothesis is considered. 
The differences in performance between age groups .is clearly 
represented in Figure 16 which shows the percentage of 'children 
who achieved a given number of correct responses. 



The graph shows that significant differences occured between 
the kindergarten and first grade levels with no significant dif- 
ferences between the first and second grade levels. The graph 
also reveals that the distribution of scores is negatively skewed. 
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Fig o 
numbar 



Ogive of the pe2:centa.ye of Ss reaoh3-ng a 
of Correct responses or l.ower on volume taska 



gi.ven 




Most scores occur at the higher end of the range 
no scores lower than seven. Although there were 
differences between age groups ^ never1;heless al.l 
a high performance le^7el„ It was concluded that 
cant factor in these ta.sks and that the greatest 
between the kindergarten and first grade levels o 



while there are. 
.significant 
groups manifested 
age is a signifi- 
difference was 



Test B - Tempo Ta^s For Test B the means and .standard devxatrons 
were T oun^^r each age level and ai’e shown rn Table . =, 



TABLE 12 



MEANS AND S,.Do ON TEMPO TASKS 



Age Level 


Mean 


S*D. 


K 


1.3.14 


3*93 


1 


16*63 


3.39 


2 


16*8.5 


3.08 




67 






An an.a.lys5.s va.r5.a.;a'a 
earn: differences batiA/een th 
quv::A.T:.ly the null hypothesis 
summary of the analysis of 



e 5.ndic3.tec) that 'i'-liere were srcjr.'.ifi“ 
e means beyond tl'ie <,01. level; conse-^ 
for the te,iT).po ta.sks wa.s rejected* A 
variance on the tempo task.s is shown 



in Table 13, 



TABLE 13 

ANALYSIS OF VARIANCE ON lEMPO TASKS 



Source of 
Variation 


DF 


Sum of 
Squares 


Mean 

Squares 


F 

Ratio 


Critical F 
Value * 


Age 


2 


160.5,61 


802:, 58 


29,66 


4,71 


Mode 


3 


275,49 


91,83 


3.39 


3,88 


I nt er act ion 


6 


250. 13 


41.68 


1.54 


2,90 


Within Cells 


248 


6710,80 


27 , 05 






Total 


259 


8841,60 






_ — 



* p = ,01 



Fig, 17 Oc" 
given number of ( 



percentage of Ss reach5_ng a 
inses or lower on tempo tasks 



O 

ERIC 



100 




68 






A.S can be seen from Table 12^ The greatest dff f t-rence fn means 
was between the kinde^rc^arten and first grade levels « Th.5.s dif- 
ference was sj.gnif leant at the .05 level. It was Ge.>ncln.ded that 
age was a sign5„ficant factor and that the g?;eatest difference 
was between the kindergarten and x5-rst grade levels. There was 
very little difference in the means of the first and second grade 
gx'oups. Figure 17 shows the cumulative percentages of subjects 
who reached a given score or lower. 

T est C — Pitch Tasks For the pitch tasks the nieans and standard 
devic\.tions obtained for each age level are shown 5.n Xa.ble 14. 

TABLE .14 

MEANS AND S.D. ON PITCH TASKS 



Age Level 


Mean 


S.D. 


K 


10 „ 84 


3.23 


1 


12. 66 


4.06 


.2 


11,77 


4.05 



An analys5-S of variance showed that there were significant 
differences between the means beyond the .01 levels consequen tJ.y, 
the null hypothesis for pitch tasks was rejected. A summary of 
the analysis of \rariance is shown in Table 15. 



TABLE 15 



ANALYSIS OF VARIANCE ON TEMPO TASKS 



Source of 
Variation 


DF 


Sum of 
Squares 


Mean 

Squares 


F 

Ratio 


Critical F 
Value * 


Age 


2 


208.69 


104.34 


6.03 


4.71 


Mode 


3 


110o54 


36.84 


2.13 


2, 13 


I n ter act ion 


6 


242.26 


40.37 


2.33 


2.90 


WitM.n Cells 


248 


4289.71 


17,29 






Total 


259 


4851.21, 









p = .01 



It was concluded that age is a .s:lgnif icant variable on this 
‘Q t and that the greatest differ erwe: (pC« 05) occur ed between the 

ERIC 
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kindergarten and tijrst grade levels. It should be noted that the 
first grade group nes.n was higher than the second grade mean. 

This was the only exception to the trend that second grade scores 
were higher than the other levels. 

Fig, IS Ogive of the percentage of Ss reaching a 
given number of correct responses or lower on pitch tasks 



100 




Number of Correct Responses 



Test D - Duration Tasks On the duration tasks the mea 

dard deviations which were obtained for each age level ujuc. shown 

in Table 16, 



TABLE 16 

MEANS AND S,D. ON DURATION TASKS 



Age Level 


Mean 


S,D. 


K 


o 

00 


3.55 


1 


13.38 


4.24 


2 


14,20 


t 

00 

00 
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An analysis o;f variance showed tha.t there were signilii; ;a:n-L- 
differences between the means beyond the .01 level; consequently', 
the null hypothesis for duration tasks was rejecteda A siuumary 
of the analysis of vari.ance is shown in Table 17„ 

TABLE 17 

ANALYSIS OF V.ARIANCE ON DURATION TASKS 



Source of 
Variation 


DF 


Sum of 
Squares 


Mean 

Squares 


F 

Ratio 


Critical F 
Value * 


Age 


2 


199.41 


99.70 


6,519 


4.71 


Mode 


3 


89.92 


29.97 


1.96 


3.88 


Interaction 


6 


32.15 


5.35 


0.35 


2.90 



* p -■ „oi 



Once again the means varied significant!; v>/ith the greatest 
variation between the means of .he kindergartc > and first grade 
groups. The ogive graph of Figure 19 shows ti - comparative per- 
formance levels of each group. 



Fig. 19. Ogive of the percentage of Ss ,eaching a given 
number of correct responses or lower on durai. tasks 




12 3 




4 5 6 7 8 9 10 11 12 13 14 25 

Number of Correct k v. spon.se s 

VI 



.17 18 19 20 



a. 
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Suinmarv and Con c lusions . The results indicated that there 
were nerfc^iiiance differences on each test between the three age 
levels® Theee differences were significant in each case beyond 
the »01 level. The greatest difference of means was between the 
kindergarten and the first grade levels with the secfwd grade 
means being slightly higher in all sequences except for the pitch 
tasks where the first graders did better. 

It was concluded that age is a variable in the performance 
of these tasks and that, generally, the older children score 
higher than the younger. This conclusion is in agreement with 
common sense and casual observation of children’s performance by 
■their classroom teachers. However, it is not an explanatiOii o 
these differences in performance since it does not indicate any 
causal factors. Moreoverj,^- it fails to account for individual 
(jif f oj:ences which obviously involve more than age. _ ^ 

fact that differences exist suggests that more particular questioxrs 
must be raised. As far as this experiment was concerned, the 
question of the mode of instruction was considered to be a possible 
variable of conceptual behavior. 



Hypothesis Three 

The third hypothesis was that there is no significant difference 
between the means of groups using four different modes of instruction, 
To test this hypothesis each age level of the sample was divided into 
four treatment groups. Individuals were placed into each group ran- 
domly, The four modes of instruction were discovery (Mode 1), verbal 
cue (Mode 2), verbal response (Mode 3), and motor response (Mode 4). 
As in the case of the second hypothesis, the data were analysed 
using a. "two-way analysis variance,, The second, slage of ana ysis 
used the Garrett procedure for identifying a significant difference 
between one mean and the mean of any other cell in the matrix 
(Garrett, 1958, p. 281). This procedure allowed for the measurement 
-of the effect of* the treatment at each age level and the assessment 
of the effect of a particular treatment across age levels. 

Test A - Volume Tasks Table 18 shows the mean of each cell in 
the matfix. The standard deviations were placed in the Appendix. 

An analysis of variance was made on the means with the result 
that the differences between means were nonsignificant at either 
the .05 or .01 level. The null hj/pothesis of no significant dif- 
ferences between modes of instruction was retained for these tasks. 
The summary of the analysis bf" variance was presented earlier (p. 60) 
and on3.y the data from this analysis which pertain to the effect of 
mode ard presented again. 



VOl.UME TASKS 
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TABLE 18 

MEANS FOR EACH MODE AT EACH AGE LEVEL 



Age 




Mode 




1 


2 


3 


4 


K 


15,33 


17.10 


15.39 


13,73 


1 


17,90 


18.29 


17,95 


18,61 


2 


IS, 14 


18.78 


18,45 


18, 22 


Mean of Means 
by Mode 


17, 13 


18,09 


17.22 


‘16,90 



TABLE 19 

ANALYSIS OF VARIANCE OF COLUMN MEANS - VOLUME TASKS 



Source of 
Variation 


DF 


Sum of 
Squares 


Mean 

Squares 


F 

Ratio 


Critical F 
Value ^ 


Mode 


3 


53.52 


17.84 


1,74 


2. 65 


* p = .05 












Further 


comparison 


of the means 


of the 


individual 


cells with 



one another was made to determine the possible e.f.fect of a mode 
^ particular age level. The only significant difference 
was at the kindergarten level where the mean of Mode 2 - Verbal Cue 
differed signif.Lcantly (p«^„01) from, the mean of the Motor Response 
Mode 4, Analysis of the means of the first and second grade levels 
showed no significant differences between the means of the cells at 
either level, it was concluded that the instrirctional mode did not 
make any significant difference in the performance of the first and 
second grade groups. 

An examination of the means of the colirmns shows thatj with one 
exception, there was a large difference between the ki,ndergarten and 
first grade means. These differences are all significant at the .01 
level. The exception is the Verbal Cue - Mode 2 column. In this ^ 
column the means of the kindergarten cell (17.10), the first grade 
cell (18o29), and the second grade cell (18,78) did not differ sig- 
nificantly from each other. In other words, the verbal cue posi- 
tively influenced the performance of the kindergarten subjects ±n 



O 
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the Mode 2 cell so that the observed mean did not differ signifi- 
cantly from the others o This v/as not the case for the other modes. 

It should be pointed out that, in general, the means of Mode 2 
and Mode 3 cells arc somewhat higher than the other modes. While 
these differences are not always significant, there is a definite 
"trend toward higher scores in the cells of Modes 2 and 3 which can 
be iToted in other tests also. 

A further analysis was made of the verbal reports of the ^ 
children in Mode 3. Table 20 siommarizes the verbal reports given 
by children at the different age levels. 

TABLE 20 

VERBAL REPORTS ON VOLUME TASKS 



O 

ERIC 



Verbal l?esponse 


Kindergarten 


First 


Grade 


Second 


Grade 




Freq. 


% 


Freq. 


% 


Freq. 


% 


’’Louder" (Over 
75% of the time) 


15 


65.2 


15 


75.0 


20 


90.9 


"Louder" (25% to 

75% of the time) 


2 


8.7 


1 


5.0 


2 


9.1 


Total Correct 


17 


73.9 




80, 


■> 


1C 


Incorrect Responses 


6 


26. 1 


4 


20.0 


O 


O 



The interesting aspect of the verbal response analysis s that 
the diifefence in the c-^-.rect verbal responses be1?(A?Sen the k. n:^^r- 
garten and first grade level is only 6%, whereas the first . rade 
diffei f from the second by 20%, This is gust the reverse ol the 
scores obtained for the test itself where the first grade di^ ot 
significantly differ from the second. It would appear that ;he 
first grade group was able to perform nearly as well on the non- 
verbal tasks but, when asked to justify their choice verbally - 
were unable to do so much better than, kindergarteners, 

Te~st"B - Tempo Tasks Table 21 shows the mea is of each r 'll in 
the matrix obtained for Test B. 

An analysis of variance of the column means showed thar. there 
was a significant difference between the means beyond the level. 

Therefore, the null hypothesis of no difference was rejected. An 
abbreviated analysis of variance as it pertains to the colurin means 
is shown in Table 22. 
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TAB1..E 2:i 

MEANS FOR EACH MODE AT EACH AGE LEVEE - TEMPO TASKS 



Age 




Mode 






1 


2 


3 




K 


12.33 


14.75 


13.30 


12,27 


1 


14.81 


16.95 


17.85 


16.96 


2 


16. 19 


18.30 


o 1 

O \ 
« 1 
! 

H I 


15.87 


Mean o,1f Means 
by Mode 


14.44 


16.75 


15.95 


15.07 



TABLE 22 

ANALYSIS OF VARIANCE OF COLUMN MEANS - TEMPO TASKS 



Source o£ 
Varlat' n 


DF 


Sum of 
Squares 


?an 

Squares 


F 

Ratio 


Critical F 
Value 


Mode 


3 


195.19 


65® 06 


5« 67 


3.88 



* p = oOl 



Having es'fca.blislied thai there were significant d5.ffere.nces 
betvjeen the means of the various modes, the next step was to deter- 
mine more precisely where the significant differences were., An 
analysis of the cells of the kindergarten level showed that the mean 
for Mode 2 - Verbal Cue was significantly higher (o05 level) than 
the means of Mode 1 - Discovery and Mode 4 - Motor. There was no 
signif5.cant difference? between the two verbal modes. At the first 
grade level the Mode 1 mean was significantly lower than the means 
of the other cells (p.i<.05); howrever, the other cells were not 
significantly different from each other. At the second grade level 
the Mode 2 - Verbal Cue mean was significantly higher (p<^.05) than 
the means of Modes 1 and 4. There was no significant difference 
between Modes 2 and 3. In sum, there was a significant differeiice 
between the instructional modes with the verbal cue mode being 
higher than the discovery mode at all three levels and higher' than 
the motor mode at the kindergajrten and second grade levels. 

The verbal report of the child'ren in the Mode 3 cells is shown 
in Table 23. 
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TABLE 23 



VERBAL... .REPORTS ON TEMPO TASKS 



Verbal Response 


Kindergarten 


First 


Grade 


Second 


Grades 




Freq. 


% 


Freq. 


% 


Freq. 


% 


’’Faster" (Over 
50% of the time) 


13 


56.5 


18 


90.0 


18 


81.8 


"Faster" (Under 
50% of the time) 


2 


8.6 


O 


O 


1 


4, '5 


Total Correct 


13 


65. 1 


18 


90.0 


19 


86.3 


Incorrect Responses 


8 


34.8 


2 


10.0 


3 


13.5 



The accuracy of the verbal respori-ses closely matches the means 
obta.ined on the non-verbal tasks in which kindergarten level was 
the lowest and the first arid second grades were close together. It 
was apparent that the older children were able to verbalize their 
concept of faster at a high level of consistency. 

Test C - Pitch Tasks Table 24 shows the means of each cell in 
the matrix for the pitch tasks. 

TABLE 24 

MEANS FOR EACH MODE AT EACH AGE LEVEL - PITCH TASKS 



Age 




Mode 






1 


2 


3 


4 


K 


10.38 


11.10 


11.09 


10.77 


1 


12., 29 


11.38 , 


13.55 


13.39 


2 


9.90 


13.13 


13.36 


10.61 


Mean of Means 
by Mode 


lO. 86 


11.92 


12.62 


11.60 



An analysis of variance on the column means revealed that 
there was no significant difference between the means; conse- 
quently, the null hypothesis was retained. An abbreviated 
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o£ the column mea.us is shov,a :ln Table 
See Table 15 .tor complete summary ol the- analysis. ' 

TABLE 25 

ANALYSIS OF VARIANCE OF COLUMN MEANS - PITCH TASKS 



Source of 
Variation 



DF 



Sum of 
Squares 



Mode 



102.25 



Mean 

Squares 

34.08 



F 

Ratio 

2.45 



Cr.itical F 
Value * 

2.65 



* 



p = .05 



there no each age level showed that 

there was no sxgnrf leant difference between the obtained means at 

the kindergarten and first grade levels. The^e was a 

significant difference between the Means at t£e seSind grIS’llveJ 
The verbal modes (Modes 2 and 3) differed signifdcaiitiv ros Vt 

Son So T Generally, the mode^^f .instrui 

cantly with the^exSptiSn """ sequence signifi- 

tation of snot second grade level. The interpre- 

SSmSaS S Modi^r ThT i^ght of the ra?her 

vra- hiqh but SJ+SS M significance is not that Mode 2 mean 

so"-.;; ^ ^ ® ^ -^he second grade level was 



with of the pitch tasks of the Short form 

aSrenS ^ an interest.ing reversal of 

higher means ^ verbal cue mode cells have had 

•^he L^rJonr. ^°^-^erbal cells. In the two sequences of 

cul celts performance on pitch tasks, the verbal 

formance was nor°^^" each case. Although the loc'/er level of per- 

the faef- that rh different from t;he non-verbal modes, 

the fact that there was a reversal of a trend on pitch -^-asks be-T- 
further investigation. P-Xtcii .as.k.s bems 

cells^“e‘^??cd°i7»f ^epo=:ts given by children in ti,e Mode 3 

^ comparatively few children were able to describe 

sumro.ar„zes the verbal reports at the three age levels. 

The following points should be noted. First, there was little 

v--rbal taslcc. ^ ® verbal response and the non- 

\__bal tasks at the first and second grade levels,* hoxvever -<-he 

SXrS?rbe?f non-verbal tasks ;he?::rtL “slcond 

Sj aoe accurate verbal report. Secondly, 

all age levels gave more incorrect verbal responses than correct ones 

fu highest percentage of o.hildre.n used "louder" to desio 

nate the change which they heard. r.i the case of the Long foL 
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TABLE 26 

VERBAiL REPORTS ON PITCH TASKS 



O 

ERIC 



Verbal Response 


Kinderga 


rten 


First 


Grade 


Second 


Grade 




Freq. 


% 


Freq, 


% 


Freq. 


% 


"Higher” (Over 
50% of the time) 


2 


8,6 


7 


35.0 


10 


45.4 


"Higher” (Under 
50% of the time) 


0 


0 


1 


5,0 


0 


O 


Total Correct 


2 


8,6 


8 


40,0 


10 


45.4 


Other Responses 


"Louder” 


6 


25,9 


3 


15,0 


2 


9.0 


"Faster" 


1 


4o3 


2 


10,0 


1 


4,5 


"Don’t know" 


14 


6Co7 


7 


35.0 


9 


40.8 


Total Incorrect 


21 


89,9 


12 


60,0 


12 


54.3 



between 50% and 60% of the kindergarten group responded with 
•’louder” to the pitch change; no kindergarteners used the label 
•'higher, ” 

! 

Test D " Duration Tasks The means for each cell in the matrix 
are shown in Table 27, 

TABLE 27 

MEANS FOR EACH MODE AT EACH AGE LEVEL - DUR.ATIGN TASKS 



Age 




Mode 






1 


2 


3 


4 


K 


11.76 


12,55 


12,04 


12.00 


1 


13.81 


14, 10 


13.25 


12.43 


2 


14, 10 


15.74 


13.32 


13.61 


Mean of Means 
by Mode 


13.22 


14. 20 


12,85 


12.69 
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An analysis of ^7ariance oxi the means showed that there 

was no significant differe->ce between the means; therefore j the 
null hypothesis was retained. The a.bbreviated analysis of variance 
of the column means is shown in Table 28. See Table 17 for com- 
plete summary. 

TABI-E 28 

ANALYSIS OF VARIANCE OF COLU.WIN MEANS - DURATION TASKS 



Source of Sum of Mean F Critical F 

Variation DF Squares Squares Ratio Value 



Mode 3 89.92 29.97 1.96 2.56 (.05) 

3.88 (.01) 



Further anal sis of the cells in each row revealed no signifi- 
cant differences between the modes of instruction for the kinder- 
garten and first grade levels. At the second grade level, the 
verbal cue mode was significantly higher (p-<„05) than the verbal 
response cell. 

Analysis of the verbal' responses showed that only three of the 
second, grade children used the word "shorter*' to describe the stac- 
cato sound. Other related terms were "jumpy," "jerky,” "bumpy," or 
"space between the notes," A summary of these responses is shown 
in Table 29, 

TABLE 29 

VERBAL REPORTS ON DURATION TASKS 



Verbal Response 


Kinder gar t en 


First 


Grade 


Second 


Grade 




Freqo 


% 


Freq« 


% 


Freq. 


% 


’’Shorter” 


0 


0 


0 


o 


3 


13.6 


Synonym for 
Shorter 


12 


52*2 


9 


45*0 


10 


45.4 


Total Correct 


12 


52*2 


9 


45*0 


13 


60.0 


Other Responses 














”bouder” 


2 


8o 6 


1 


i 

5*0 


3 


13.6 


^Faster** 


1 


4* 6 


4 


20*0 


2 


9 . O . 


’■Higher’* 


O 


0 


1 


5o0 


1 


4.3 


^ O on » t know*“ 

FR r- — — 


8 


o4 «» f 


5 


25*0 


3 


13.6 
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There did not seem to be any significant difference between the 
different age levels in the accuracy of applying a verbal labelo 
None of the groups showed a level of consistency above 60%® 

Summary and Conclusions Pertaining to the Third ^^pothesis 
Th€i null hypothesis was sustained for each sequence except for 
Test B - Tempo Tasks • The mode of instruction appeared to be 
less of a factor than the ■ age level® In some cases the mode was 
effective at one age level but not another level 9 or it was more 
effective with one kind of conceptual problem than another. 
Generally^ the verbal cue resulted in higher means than the other 
modes® This was particularly true for the tempo tasks at each of 
the age levels; it was also true for volime tasks at the kinder 
garten level and for pitch and duration tasks at the second grade 
level® The exception was noted with reference to the Long form 
pitch tasks where the verbal cue resulted in lower means than the 
non-verbal modes® The surprising thing about the means of the 
verbal cue mode was not that they were higher (this is what common 
sense might expect): the surprise was that the verbal cue did not 
mauke a significant difference more often® It should also be noted 
that children tended to perform at a higher level on the non- 
verbal tasks than in providing accurate verbal reports of the 
tonal changes® This was particularly true for the kindergarten 
level while the distinction between a pre-verbal concept and a 
verbal concept became finer at the first and second grade levels® 



Reliability 

The reliability of the test measures was estimated using the 
split-half technique (odd-even) and applying the Spearman - Brown 
prophecy formula® A second estimate of reliability was obtained 
from the Kuder - Richardson formula 21. Both methods of esti- 
mating reliability were considered appropriate for this test bat- 
tery since each sequence was designed as a homogenous test. 
Guilford (1950) has pointed out that the Kuder - Richardson and 
the Spearman - Brown formulas call for items of equal, or nearly 
equal, difficulty and inter cor relation. An item analysis of the 
results showed no wide departure by any item from the average of 
all items in the sequence® (The item analysis is found in the 
Appendix® ) 

The results of these estimates of reliability are shown in 
Table 30o 

Since no results were available from comparable measures, 
these estimates of reliability must be interpreted as they stand. 
The two formulas yielded estimates which were generally similar 
to each other. It was concluded that the reliability of the test 
measures was within an acceptable range. 
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table 30 

RELIABILITY OF THE TASK TESTS 



Task-Sequence 


Age 


Split-Half 


K-R 21 




K 


.88 


.83 


Volume 


1 


,90 


.85 




2 


.84 


.80 




K 


.71 


.75 


Tempo 


1 


,80 


.80 




2 


.83 


.76 




K 


.51 


.55 


Pitch 


1 


.82 


.76 




2 


.70 


.75 




K 


.71 


.65 


Duration 


1 


.84 


.80 




2 


. 80 


.77 



Validity 

The vaJLidity of the test measures was based both on construct 
vaklidity and external validity* The various constructs and indica~ 
tors of conceptual behavior have been described in Chapter Two and 
the design of the tasks incorporating these constructs has beeh 
detailed in Chapter Three. The probability of chance alone account- 
ing for the level of performance has been discussed in the present 
chapters 

To externally validate the measures required some external 
measure which could be compaored with the test results, Unfor- 
timately, there was no standardized test available for this purpose. 
Consequently, the subjective evaluation of the classroom teacher 
wcLS used as the basis of external validity. Teachers were asked to 
rate each child’ s musical ability using a five point scale. Each 
teacher was provided with the following description of musical 
ability and asked to judge the child in terms of this description. 
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Musical ability? The ability to move to the 
beat in music, to indicate pitch changes with 
the hand, to sing or play melodies with rea- 
sonable accuracy, to respond to the emotional 
content of musico 

The estimate of validity was made by correlating the teacher 
ratings with the test results using the Peason Product - Moment 
formula^ The correlation coefficients are found in Table 31 « The 
munbers in parentheses indicate the correlation, between the con- 
sistency score and the teacher rating® The other numbers show the 
correlation of the accurar score and the teacher rating® 

TABLE 31 

CORRELATION OF TEACHER RATINGS AND TEST RESULTS 



Age 








Sequence 








Volxime 


Tempo 


Pitch 


Duration 


K 


,16 ( 


:-ii) 


.35 


(.35) 


.28 


(.30) 


.36 


(.29) 


1 


.24 ( 


:«2s) 


.29 


(.30) 


.19 


(.25) 


.lO 


(.08) 


2 


-.06 ( 


:-o02) 


.35 


(.34) 


.42 


( .40) 


.27 


(-17) 


Mean 


. 11 ( 


:-i2) 


.33 


(.33) 


.27 


(-32) 


.24 


(.16) 



For the size of the sample an Y* of .25 was considered sig- 
nificant. The highest correlation was found to be .42 on the pitch 
tasks at the second grade levelj the lowest was —.Oh on the volume 
tasks at the second grade level. Over all, the highest correlations 
were on the tempo tasks and the lowest correlations were for volxime 
tcisks. 

The limitations of the teacher ratings were fairly obvious. In 
the first place, these evaluations tended to be global, whereas the 
tests. are specific; secondly, the evaluations were impressionistic; 
thirdly, they were biased; fourthly, the rating scale covered too 
small a range and did not allow for sufficient discrim-ination. A 
better teacher evaluation procedure could have been devised which 
would have included a larger range and a continuous scale. The 
chief advantage of the evaluation procedure was its simplicity. It 
was clear that teachers tended to over=rate the children from an 
analysis of the distribution of the ratings which showed a definite 
skewedness towards the upper end of the scale. Very few children 
were rated at the lowest end of the scale. In fact, there were no 
low ratings for the first grade group and only one low rating for 
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the second grade group. Obviously^ the teacher ratxngs themselves 
are open to question; therefore^ the correlatioxi coeffxcients 
obtained must be understood as inconclusive. 



Other Results 



The correlation between the accuracy sco- 
tency scores was determined. The obtained cor. e],. 
for each test were as follows; Volvime .86^ Tei o 



nd the consis- 
^cion coefficients 
P tch .82, 



and Duration .82. 



A correlation between the accuracy scores c : xh t =.t was 

made and is shown in Table 32. 



TABLE 32 

TEST CORRELATIONS 



Volume 


Test 


with 


Tempo Test 


,155 






with 


Pitch Test 


,033 






with 


Duration Test 


-.058 


Tempo 


Test 


with 


Pitch Test 


,282 






with 


Duration Test 


.123 


Pitch 


Test 


with 


Duration Test 


.261 



It should be noted that the highest correlations were between 
the tempo test and pitch test^ and pitch test and duration test. 
The lowest correlations occur ed between volume and other tests. 
Duration correlated negatively with volume. None of these correla' 
tions were so high as to indicate a close relationship between the 
two behaviors. 



II, INTERPRETATION OF THE RESULTS 



The Effect of the Stimulus Variable 

It has been shown that there was considerable discrepancy 
between the performance levels achieved on different kinds of con= 
ceptual tasks. At the upper end of the scale were volume tasks; 
more in the middle were tempo and duration tasks: and at the lower 
end were pitch tasks. Why should there be such vide disparity in 
these results? Of particular concern was the difference between 
^ +he pitch and volume tasks, 
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There are a number of possible explanations for this large 
performance discrepancy One is that children have more experience 
with volume than with pitch phenomena o If one considers the world 
of children’ s experience beyond the sphere of music ^ it is ^"^obable 
that loud and soft sounds in play^ in the home^ and elsewj.... ^ call 
for adaptive behavior more often than high or low sounds „ Consider ^ 
for example^ the necessity of speaiking loudly enough to be eard in 
everyday communicationo Volume levels of loud and soft te to be 
socially reinforced^ whereas pitch levels are seldom impor^- t in 
our culture in normal communication*, Also^ a loud sound is sually 
a near sound and may stimulate fear^ defense^ flighty and so on by 
the childo Warning sounds are usually loud and near sounds | pitchy 
as a separate entity, has little to do with warning* No child is 
afraid of a high-pitched bark at a distance, but a loud bark is 
something else* Then, too, loud sounds generate an affective 
response which seems to carry over into adult life. Mursell has 
mentioned that volume was the most primitive tonal phenomenon to 
which the child responds (Mursell, 1937). 

Another explanation is that sound is initially perceived as a 
whole and only later analyzed according to its components. In many 
cases volume changes consistently with pitch changes. Ascending 
pitches are frequently performed at higher levels of intensity and, 
conversely, the lower sound is often a softer sound. In everyday 
life the excited child or adult speaks louder and higher, whereas 
the voice of a calm, relaxed speaker is both softer and lower in 
pitch. Sachs (1965) has discovered this same tendency in primitive 
music. 



Psychophysical studies of pitch perception by Stevens have 
shown, that pitch discrimination is partly a function of the volume 
of the stimulus. Within certain pitch ranges a louder sound is 
heard as a lower sound even though there is no change in the fre- 
quency (Stevens , 1938 ) « 

A third explanation is based on the inconsistent or incorrect 
use of verbal levels for pitch and volixme stimuli. In the first 
place, ’’loud” is almost always a term which refers to auditory 
stimuTi, although, in rare cases, it may be used with reference to 
color • The' terms for pitch, such as ’’high," "up," "down," and 
"low," usually refer to a spatial relationship in the environment 
and become associated with spatial concepts to a much greater extent 
than to pitch concepts. 

Furthermore, it is not unusual in ordinary experience in the 
home or even at school to refer to loud sounds as high sounds or to 
soft sounds as low sounds. For example, a child may be told to 
"lower his voice" or to "turn up the TV." 

Most likely the three explanations highlight factors which 
function together in developing concepts of volume or tend to 
inhibit concepts of pitchc^ It is not surprising that the volume 
concepts tend to dominate and that volume is a more salient attri- 
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3 uteo Bearing in mind the tendency for loud and high to have a 
similar meaning for a child, a teacher need not be dismayed when 
she instructs the uncertain singer to sing "higher" only to have 
tiim sing out-of-tune more loudlyo 



rhe Effect of the Age Variable 

Earlier it was concluded that age had a significant effect 
on the performance of these tasks. This conclusion was in agree- 
ment with other research studies by Pflederer ( 1970 ) and Pet zold 
(1969). Further delineation of the results showed that the k. n- 
ciergarten group differed significantly from the first grade group 
on each task sequence. Since the mean age of these two groups 
was 5.8 and 6.8 years, one can say that the greatest change in 
performance occur ed between the age of six and seven years. 
Although the absolute level of performance varied with each task 
sequence, the gap between the kindergarten and first grade scores 
prevailed throughout. This constant relationship raised the 
question of why first and second grade groups varied only _ slightly 
from each other while the kindergarten scores were significantly 
lower. The issue is whether we are dealing with a behavior P^T- 
tern which is particular with these tasks or whether this behavior 
is but one facet of a more fundamental difference in children's 

thinking . 



One answer to the question comes from Piagetian theory. 
Piaget believes that the child passes from the pre-operational 
period to the concrete operational period about age seven. The 
difference between the two periods is a qualitative difference in 
thinking. The concrete-operational child 



seems to have at his command a coherent and 
integrated cognitive system with which he 
organizes and’ manipulates the world around 
him. Much more than his younger counterpart, 
he gives the decided impression of possessing 
a solid cognitive bedrock, something flexible 
and plastic and yet consistent and enduring, 
with which he can structure the present in 



tdrms of the* past without undue s'lldid drid ^ 
dislocation, thaf 'is,' with 'fhd evef-iif ddent 
tefidency to tumble into the perplexity and 
contradict ioii which mark the preschooler. 

(Flavell, 1963, p. 165) 

Piaget stresses, that -,qper at ions coyer ,a .broad range of related cog- 
nitive acts, not merely logical or numerical operation, , One kind ■ 
of operation is 'responding to a set of things as sim. 2 ,lar frqm some 
point of view, thereby constituting a class (Flavell, 1963).' The 
child who consistently ide.ntifies the higher of two melodic pat- ^ 
terns over a sqriqs of tasks is forming a class and is demonstrating 
operational thought. From this premise one -may argue that the 
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younger 5 pre—opeiratfxcnal child has hoi; reached "the stage of de -op- 
luent wh"" e he Cje^, jqp^rajte cQi^sisteriiily ,and log xc ally oh the di 
ent coi-ceptual jtaslc;Se He tends to focus on irrelevant aspects . d 
be unable to differentiate between the relevant and irrelevant 
attributes. This was strikingly demonstrated by i:he tendency c 
kindergarteners who .Qf^tered on volume changes wh ^n they were 
irrelevant or not. even present in the task situation. Piagc't c - i- 
siders the change from one stage to another a result of int<^rac _on 
between general- experience and luaturatioHo What must be unders cod 
is that the different stages of intellectual development are ch. iges 
in the form of thought . Piaget is not particularly concerned vx:h 
detailing the contents of the child’s mind and admits that these 
contents vary from child to child dependirxg on the particul ar 
experiences he has had. What is suggested is that the pre-opera- 
tional child thinks in a way which is gualitativeJ.y different from 
the operational child« This theory may ^ help to explain the dif- 
ference in performance between the three age levels© 

An alternate theory is that the ydfeinger children had fewer 
musical experiences and thus had less developed concepts. This iy 
be true, but it fails to explain why there was such a slight di: 
ference between the first and second grade performance. If musxcal 
experience were the only factor, one should observe a smooth improve- 
ment from one Age to the next. One attractive aspect to the theory 
is that it explains, in a simplistic way, individual differences. 

It has been shown that at each level some children^per formed consis- 
tently enough to demonstrate conceptual functioning. Experience is 
usually assumed to account for these individual differences but as 
yet we know too little about the kinds of experiences which have 
contributed to this conceptual developments 

Regardless of the theory, one should not conclude that there 
i.s no way in which concept development may be further developed at 
the kindergarten or other age levels. These results by no means 
specify the fixed boundaries of conceptual development for these 
ages. Further research is needed whereby the facilitating aspects 
of instructional programs can be measured in terms of conceptual 
development . 



The Effect of the Mode Variable 

Although the effects of mode of instruction were not as dif- 
ferentiated as those of age and kind of task, nevertheless, they 
may imply certain instructional strategies. The most important 
aspect of the results seemed to be the relationship between the 
verbal and non-verbal modes of instruction© In the first place, 
the verbal modes, both verbal cue and verbal response, were 
generally higher, and in several cases significantly so, than 
the non-verbal modes. Secondly, in eleven out of twelve cases 
there was no significant difference between the verbal cue and 
verbal response mode© It can be said that the children who were 
told exactly v^hat attribute to listen for generally did not \ ry 
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if icantly from fhose who were asked "to provide fhe e>:perimen'ter 
wi-;h their own explanation of the change they heard. 



The fact that the verbal cue mode was effective on certain tasks 
or at certain age levels is at first glance somewhat mystifyings For 
example 5 the verbaJ. cue was most effective on tempo tasks and of 
litrle effect on volume and durational tasks. In the case of the 
Long form^ the verbal cue means were sometimes lower than the non- 
verbal means . Furthermores the verbal cue was usually more effective 
with the older, second grade children, than with the kindergarten 
children. The verbal cue, however, did not appear to benefit the 
first and second graders when they achieved their highest scores on 
the volume tasks. On the other hand, the verbal cue did not help 
kindergarteners on those tasks where they scored rather low, i.e. 
pi*tch and dural: ion. 



One explanation of these results is that the verbal cue becomes 
effective only at a particular stage of concept development. At the 
earliest stage of concept development when the concept is still 
and labrj.e, a verbal cue may have little or no meaning 
because it has not become associated with the concept. In some 

"the word may even have a detrimental effect on the solving of 
the conceptual problem. Witness the results of the Short and Long 
forms pitch tasks. The results of the Short form showed that the 
cue did not make a significant difference in performance of 
the kindergarten children; the results of the Long form which com- 
Lined the irrelevant features of volume and duration with pitch 
showed that the verbal cue mode performance was lower, sometimes 
significantly so, than the non-verbal modes. It may be inferred 
that the instruction "Listen for the higher sounding melody" led 
some of the children to focus on the louder, irrelevant feature, 
instead of the pitch diiuference. In sxjrn, a cue wox'd which has lit- 
tle meting for the child may not result in a performance which is 
icantl.y different from a non-verbal approach, but a w^ord 
which is misunderstood may have a cotinter=productive effect on the 
child* s ability to solve the problem. 

On the other hand, when a concept is well-established and has 
reached the verbal concept stage, an exrternal verbal cue may be 
unnecessary. Thrs does not mean that words cease to exercisie amy 
power at this stage, X'lThat is more plausible is that the subject 
has so internalized the relationship between the word and his con- 
cept that he provides his own verbal stimulus and derives no ftxrther 
benefit from an outside cue. The closeness of the scores between 
the verbal cue and the verbal response modes with a well-established 
concept such as volume would seem to support the above statement. 



At some point in concept development the verbal cue seems to be 
helpful. It helped kindergarteners in volume tasks, it helped all 
age groups in tempo tasks, and it helped second graders in pitch and 
duration tasks. ^ Thus, it may be that before a verbal cue can be of 
much help, a child has to have attained a fairly stable concept, 

^ critical point or phase of conceptual development 
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where a verbal cue is most benef icial in solving conceptual tasks 
before this point is reached^ the verbal cue is meaningless or 
misunderstood, after it has passed the verbal cue is redundant.. 
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CHAPTER Vs SUiyiMARY AND CONCLUSIONS 



Th 0 pu 3 Tpos 0 of fiiis sfudiy was fo invos'fcxga'fco fho dovolopmoni: 
of certain concepts of music in kindergarten^ first 3 and second 
grade childreno 

The objectives of this study weres ( 1 ) to measure the effect 
of four instructional modes on the performance of tasks which 
embodied certain musical concepts, (^) to meafiure the performance 
differences between s^g© levels ^ and (3) to measure ^nd evaluate 
young children's concepts of louder^ faster^ higher^ and shorter 
as elicited by the measuring instrument „ Music edupators such as 
Carlsen ( 1969 ).= and Aronoff ( 1969 ) have emphasised the need for 
research on the development of musical concepts, while publishers 
and authors have produced music series and texts which espouse 
conceptual learning and teaching. Andrews and Deihl ( 1970 ) have 
recognised the need for research particularly with young childi^en 
at the primary level while Zimmerman ( 1970 ) has shown the importance 
of developing instructional procedures for the attainment of musical 
concepts. 

There are many definitions of the term "concept”, however,^ 
general agreement exists concerning the importance of concepts in 
all intellectual functions . Ih^this study a concept was defined 
as an internal structure whose existence is inferred whenever two 
or more discr iminable objects or events have been grouped together 
and set apart from other objects or events on the basis of some 
common feature (Bourne, 1966). 

Conceptual development involves a transition from perceptual 
dependence to inference. Three characteristics of conceptual 
development ares (i) the ability to identify the relevant feature 
within the perceptual field, i.c., to conserve or abstract the 
common element, (^) require less redundant information as an 
aid in identifying the relevant feature, and (3) to discriminate 
between objects or events which are separated in either space or 
time, i.e., to remember relevant features even though the perceptual 
field changes.' Concepts once attained tend to guide and organize 
subsequent perceptual activity. The role of language in concept 
development is probably most significant after primitive concepts 
have b 3 en developed. Language apparently facilitates the organiza- 
tion of primitive concepts into more complex structures. 
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The specific hypotheses tested in study were? 

There is no signif ica.nt difference between the observed 
mean on any task sequence and a mean whach is attained 
merely by chance* 

There is no significant difference between the means 
attained by different age groups on any task sequence. 

There is no significant difference between the means 
attained by groups which are given different modes of 
ins tr ue t ion . 

Two forms of the diagnostic instrument were developed and 
administered to independent samples of young children selected 
at random from public and parochial schools of Lincoln^ Nebraska 
and the surrounding region. The bong forme, which was given to 
126 childrenp served as a prototype for the Short form which was 
given to 260 children. The childre:n in the sample were selected 
from kindergartenp first p and second grade classes and were randomly 
placed into four nearly equal treatment groups. All groups were 
given the same! orientation instructions; however 3 subsequent 
instructions varied according to the treatment group of which 
the child was a member. The modes of instructicn for each group 
were ( 1 ) discovery^ ( 2 ) verbal cue^ (3) verbal response^ and 
(4) motor response. Children were tested individually in four 
to eight sessions of about 20 minutes each. Both forms contained 
several tests each of which measured a particular concept. The 
jLong form had eight different tests; the Short form only four. 

Each test consisted of 20 items or tasks with each task displaying 
positive and negative instances of the concept. The childx'en were 
asked to identify the negative^ i, e. ^ ”different^% instance of the 
set* The tasks of the Long form consisted of four melodic patterns 3 
thTee of which were positive instances and one which was negative. 

The srize of the variation of the relevant and irrelevant features 
was determined by establishing a subjective scale of discriminability. 
The Short form tasks had only two instances 3 one positive^ the other 
negative. Subjects were asked to identify the instance which was 
correct on the basis of a pre-test model task. Subjects who demon- 
strated consistent accuracy in their choices were assumed to have 
used a conceptual rule such as ’’the faster one.” 

Hypothesis One was intended to differentiate between conceptual 
behavior and chance performance. The results indicated significant 
differences in the level of performance depending on the type of 
concept embodied in the test. A concept of louder was well utilized 
by the majority of children at ea.ch grade level. The performance 
on tempo tasks was slightly lower but still significantly higher 
than chance expectation. On the duration tasks the children in the 
kindergarten and ±“irst grade groups did not show a consistent use 
of the concept of shorter; however 3 second grade performance indi- 
cated consistent conceptual behavior on these tasks. The lowest 
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performance was achJ eved on pitch tasks where no group showed 
consistent use of a concept of higher » Nevertheless, wxthrn 
each group a number of individuals did perform at a level sig- 
nificantly higher than chance. 

Hypothesis Two was that there is no significant difference 
between the means of different age groups. The results indicated 
that there were significant differences (p<<»01) on each test 
between age levels. The greatest difference was between the 
kindergarten and the first grade performances with the second 
grade means being only somewhat higher than the first grade means 
on al L tests except the pitch test where it was lower. 

Hypothesis Three was that there .is no significant difference 
in the means of the four treatment groups. The hypothesis was 
retained for each test except the tempo test. In some cases the 
mode of instruction was effective at one age level but _ not the 
others. In general, the verbal cue mode resulted in higher means 
than the non-verbal modes. The verbal cue mode resulted in sig- 
nificantly higher means in the case of the tempo tasks at each 
age level, on volume tasks at the kindergarten level, and on 
pitch and duration tasks at the second grade level. Only on 
the Long form pitch tasks was the mean of the verbal cue mode 
lower than the means of the non-verbal modes. 



Conclusions 

1, The level of performance on these tests is a function 

of the stimulus features of the tasks and the accessibility of the 
concept, A concept of louder appears to be well established and 
readily accessible. A concept of faster is also well establishe 
but slightly less so than that of louder. Duration and pitch 
concepts appear to be less accessible and more labile. The concept 
of higher is often confused with louder and children frequently 
apply the label "louder" to a higher pitch, 

2, The level of performance on these tests is also a function 
of agel Whether the quantity of musical experience or a qualitative 
difference in children's thin_k.ing is responsible for the age _ 
differences cannot be determined with certainty. The discontinuity 
between the kindergarten and first grade means was interpreted as 

a possible manifestation of the shift from pre-operational to 
operational thought which, according th Piaget's theory, occurs 
about age seven. 

3, There is usually no significant: effect of the xnstructional 
mode when a concept is not readily accessible as in the case of the 
concept of higher. Neither is there a significant effect of the 
instructional mode when the concept is well developed as in. che case 
of louder. On the other hand, a verbal mode of instruction, either 
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cue or a verbal response which is reinforcedj is effective 
concept development is apparently at some intermediate 
in the case of the concept of faster. 



II. IMPLICATIONS FOR MUSIC EDUCATION 



The resuTts of this study imply certain emphases or strategies 
of teaching music at the primary level. These are; 

A, Since children are likely to detect changes in volume 
more readily than other kinds of change p particularly pitch changes, 
it is necessary that volume be held constantp v/hile pitch or other 
relevant features are allowed to vary. It is important, when 
asking children to compare sounds, to present stimulus materials 
which, at first, vary in only one relevant attribute. For example, 
if volume is an uncontrolled variable in tasks in which pitch levels 
are being compared, the two attributes may be confounded by the child. 

B. Greater emphasis should be given to the development of pitch 
and durational concepts. Children are less likely to have attained 
these concepts than volume or tempo concepts. Even though the 
results of this study showed that pitch and durational concepts were 
less developed than the others, it should not be concluded that further 
improvement cannot result from carefully planned instruction, 

Co In listening tasks where comparisons of different levels of 
a tonal feature, say, pitch, are being made, it is necessary that 
the contrast between the stimulus patterns be large enough to be 
readi-ly perceived. At the initial stages of concept formation the 
sorting materials should be grossly different from each other, 
whereas at later stages the differences may become more subtle. With 
the development of stable concepts children may be e5<pected to dis- 
criminate between ever smaller changes in tonal features. For example, 
pitch changes of an octave or more may jbe a suitable starting point in, 
a problem designed to develop pitch concepts, 

D, The verbal labels which teachers apply to tonal relationships 
should be readily related to the relevant attribute. It is important 
that the tonal referent be clearly specified. Inasmuch as tonal pat- 
terns are non-spatial and transitory, they should be represented as 
much as possible in spatial and more permanent form. The appropriate 
verbal label should become associated to the representation of the 
tonal pattern as well as with the tonal pattern itself. 

Labels such as "high, up, down, soft, loud, faster, and short" 
should be applied to tonal features with accui'acy and consistency. 
Obviously, a teacher should refrain from using such terms , as "low" 
or "high" in reference to voLume changes. There is also possible 
confusion over the term "fast" in reference to a durational and/or 
tempo change. Teachers should realize that the term they use to 
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••explain** the changes in sound does not always have the same meaning 
to the child and may lead him to attend to the wrong feature » 

Eo The diagnosis of concept attainment is complicated by 
(1) the various manifestations of conceptual behaviors (2) the 
tendency to evaluate on the basis of the group response rather 
than individual behavior, and (3) the l...ck of objective, stan- 
dardized measuring instruments. As a result, diagnosis is likely 
to be impressionistic and somewhat unreliable. It should be noted 
that : 



1, The ability to sing or play tonal patterns is not in 
itself a sufficient indicator that concepts are being used by the 
child. 



2o Verbal j'ustification is useful as an indicator of concept 
attainment but the teacher must be careful to note whether the 
child's use of the term is consistent with its standard, public 
definition. Only after a child responds accurately and consistently 
over a series of tasks may it be concluded that the concept has been 
attained, 

3, Non-verbal measures such as blank notation, hand or body 
movements are also useful indicators of concept attainment; however, 
their value in a group sitixation is handicapped by the <iifficulty of 
accurately determining correct and incorrect responses. Children 
readily imitate their teacher or their peers without really having 
the concept, 

4, Individual assessment within the group is possible, but it 
is often impractical to record the observations in a systematic 
manner. Sorting games using tonal materials prepared for the Lan- 
guage Master, tape loops, or cassette may be usefxil both for learn- 
ing and diagnosis of concept formation in situations where a 
listening center is available, 

5, For effective teaching of concepts the teacher needs to 
use some means of evaluating individual musical growth. For the 
present these procedures will have to be ••home— made** since no pub- 
lished instruments have been produced. 



Ill, RECOMMENDATIONS FOR FURTHER RESEARCH 

A, There is a need to determine the effect of task variables 
on conceptual behavior. Among these variables aret 

1, Varying amounts of redundant information in the stimulus 
pattern. For example, a comparison may be made of the effect of 
two kinds of tasks, one which contains redundant information, the 

other no redundant information. In the first kind of task a 

O 
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x’e.leva.n"t a.'t'tribu'tej say;, pitcbj may be combined wibh. "tinibre or 
other attribute,. Either of these attributes may be used to solve 
sorting problem® In the second kind of ta.sk there would be only 
one relevant attribute® 

2„ Varying amounts of irrelevant ^ competing information in 
the stimulus pattern.® For exanipleg tasks may involve pitch as a 
relevant attribute but also have other irrelevant aspects such as 
tempo, duration, and so on® These tasks differ from those described 
above since the irrelevant attribute competes for attention and does 
not lead to a correct solution of the problem® It would also be 
necessary to have tasks which had no irrelevant irxformation in them 
as a basis of comparison® 

3„ Varying amounts of change of the relevant attribute between 
negative and positive instances® For exaanple, instead of varying 
the pitch between the positive and negative instances by the inter- 
val of a third, various intervals may be u.sedo Other features also 
may be changed by varying amounts® 

B, A continued study of the relationship between verbal and 
non-verbal instructional modes is encouraged® 

C® There is a need for technical equipment for presenting 
tonal materials which allows for flexibility and manipula.biJ ity by 
the subject® In sorting tasks it is highly desirable to allow the 
subject to re-order the stimulus patterns or to vary the speed of 
presentation® A device having the flexibility of the Language 
Master with improved fidelity would be useful for this purpose® 

D® There is a need for continued investigation of the develop- 
ment of musical concepts across age levels® Of particular interest 
is the formative stage in the pre-school period® Such research may 
begin with naturalistic observation and analysis of behavior which 
is later foJ.lowed by controlled experimentation® 

E® There is a need to develop intensive training studies which 
are designed to develop or strengthen specific concepts® These 
studies should begin with a pre-test of conceptual performance® A 
possible strategy is that of the oddity problem which was described 
in Chapter Two® This strategy allows the subject to repeat a task 
until a high level of accuracy is achieved before a new task is 
taiken up® An earlier study by the investigator indicated that such 
a strategy may be successful in the development of musical concepts, 
but a more careful application of this strategy is needed® 
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APPENDIX II 

LONG FORM RESULTS g PERCENTAGE OF SUBJECTS 
REACHING THE CRITERION ON EACH TEST OF THE LONG FORM 

Note: A sioiumary of the data from the Long form tests is found in 

Appendix II ^ II I ^ IV ^ and Appendix II shows the percentage of 

subjects reaching the criterion on each test^ and pertains to the 
first hypothesiSj, iae*, there are no significant differences 
between the performance levels on the various tests. The statis- 
tical procedure used with the Long form to test this hypothesis 
was based on the binomial model. Since each task of the Long form 
had four possible choices ^ the chance probability of a choice 
being correct was l/4 or ,25o The probability of the first five 
tasks being solved correctly by chance alone is oOOlo The proba- 
bility of five successive correct responses anywhere in the set of 
20 tasks is ,004o Since these probabilities were well beyond the 
•01 level of signif icancej a decision was made to excuse a subject 
at the point where the criterion of five successive correct 
responses was reached. 

In retrospect 3 this decision appears to have been unfortunate 
since the length of the test was not fixed but varied with each 
subject thus making it difficult to establish a group mean. The 
solution was to calculate the mean based on the scores of those Ss 
who completed at least the first five items (Appendix IV) and 
those who completed at least the first ten items (Appendix V), 
These means were then used in the analysis of variance which per- 
tains to the second and third hypotheses (Appendix III), Of 
course, all subjects in the sample completed at least the first 
five items 5 however, the numoer diminished thereafter because 
some were excused after reaching the critefion. 



Test 


Grade Level 






1 


2 


VOLUME- 1 empo 


81,0 ■ 


81, 1 


100.0 


VOLUME-pitch 


95.2 


100-0 


97,6 


TEMPO= volume 


9,5 


38.1 


40,5 


TEMPO-duration 


26,2 


59.5 


47.6 


PITCH-duration 


4,8 


50.0 


31.0 


PITCH-volume 


4,8 


52.4 


28,6 


DURATION-pitch 


16,7 


45.2 


61.9 


DURATION- volume 


47,6 


90.5 


83,3 




Upper case = Relevant attribute 
Lower case = Irrelevant attribute 
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APPENDIX III 

SUMMARY OF ANALYSES OF VARIANCE RESULTS FROM LONG FORM 

Note: Whenever a subject reached the criterion of five successive 

correct responses ^ he was excused from further work on the te'sto As 
a result, the number of subjects who completed any item beyond the 
fifth did not remain constant,, An analysis of variance was made by 
considering the fifth and the tenth item as end-point of the test» 
The scores of all subjects v/ho worked up to and including the fifth 
and tenth items were used in calculating the variance„ In the sum= 
maries below, the length of the test on which the analysis was made 
is shown in parentheses » In certain tests so many Ss were excused 
before the tenth item was reached that an analysis of variance was 
very unreliable since so few Ss were involvedo No report is given 
in these caseso 



Test 




Ef t^ect 


DFi 


DF2 


F, Ratio 


Significance 


VOLUME-* tempo 


( 5) 


Age 


2 


114 


2.27 


ns 






Mode 


3 


114 


4.00 


P«B^ . 01 


VOLUME-pitch 


( 5) 


Age 


2 


II4 


0.99 


ns 






Mode 


3 


II4 


0.74 


ns 


TEMP O- V o lume 


( 5) 


Age 


2 


II4 


13.43 


p -=^.01 




Mode 


3 


II4 


2. 18 


ns 


TEMP O- V o 1 ume 


(10) 


Age 


2 


103 


9. 53 


P'-^.Ol 




Mode 


3 


103 


2. 68 


ns 


TEMPO-dur a t i on 


( 5) 


Age 


2 


II4 


4, 68 


p ^ . 01 




Mode 


3 


114 


2.91 


p -si . 05 


TEMP O-dur a t i on 


(10) 


Age 


. 2 


69 


5, 66 


P -CtOl 






Mode 


3 


69 


1.43 


ns 


PITCH-duration 


( 5) 


Age 


2 


114 


12.05 


P -<c:.oi 






Mode 


3 


114 


0.78 


ns 


PITCH-duration 


(lO) 


Age 


2 


92 


8.22 


P • 01 






Mode 


3 


92 


1.88 


ns 


PITCH-volume 


( 5) 


Age 


2 


114 


2.88 


ns 






Mode 


3 


114 


0. 35 


ns 


PlTCH-volume 


(10) 


Age 


2 


96 


1,73 


ns 






Mode 


3 


96 


1.18 


ns 


DURATICT^ -pitch 


( 5) 


Age 


2 


114 


6. 31 


P 






Mode 


3 


114 


0. 80 


ns 


DURATION -pitch 


(10) 


Age 


2 


75 


6.25 


P «=.oi 






Mode 


3 


75 


0.47 


ns 


DURATI Q^-voIume 


( 5) 


Age 


2 


114 


13.08 


p .01 






Mode 


3 


114 


0. 51 


ns 



O 
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APPENDIX IV 

LONG FORM MEANS BY SEQUENCE, GRADE, AND MODE 

Nuraber of subjects completing five tasks is shown in parentheses o 
Upper case = relevant feature, lower case = irrelevant feature^ 









Mode 






Sequence 


Grade 


1 


2 


3 


4 


VOLUME 


K 

1 


3„44( 9) 
3o60( 10) 


4.23(13) 

4.45(11) 


3.00(10) 
3.80( 10) 


3.40(10) 

3.45(11) 


tempo 


2 


3„67( 12) 


4.80(10) 


4.00( 10) 


4.20(10) 


TEMPO 

volume 


K 


1<,11( 9) 


1.38(13) 


1.70( 10) 


0.90(10) 


1 


2„00( 10) 


2.82(11) 


1.60(10) 


2.09(11) 


2 


2„42( 12) 


3.50(10) 


2.40( 10) 


2.30(10) 


PITCH 


K 


1„33( 9) 


l.S5( 13) 


1.30(10) 


1.20( 10) 


1 


2»80( 10) 


2.55(11) 

2.60(10) 


2.00( 10) 


2.55( 11) 


duration 


2 


3<,08(12) 


2.60( 10) 


3.00(10) 


DURATION 

pitch 


K 

1 


2o2.2( 9>. 

3 „ 60 (10) 


2.46( 13) 
2.27( 11) 


2.40( 10) 
3.20( 10) 


2.50(10) 

3.36(11) 


2 


3<,00(12') 


3.40( lO) 


3.40( 10) 


3.50(10) 


VOLUME 

pitch 


K 


4„44( 9) 


4.15(13) 


4.30( 10) 


3.90(10) 


1 


4<,30(10) 


4.73(11) 


4.40( 10) 


4.45( 11) 


2 


4„42(12) 


5.00(10) 


3.90( 10) 


4.60(10) 


PITCH 


K 


1,67( 9) 


1.31(13) 


1.90(10) 


2.10(10) 


volume 


1 


3„00( 10) 


2.36(11) 


2.00( 10) 


2.18(11) 


2 


2<,08(12) 


2.40(10) 


2.20(10) 


2.40( 10) 


TEMPO 


K 


2„44( 9) 


2.62(13) 


3.00( 10) 


1.90(10) 


duration 


1 


3.20(10) 


4.18(11) 


2.80( 10) 


3.09(11) 


2 


2.58(12) 


4.00(10) 


2.70(10) , 


3.20(10) 


DURATION 


K 


2.78( 9) 


3.15(13) 


2.50(10) 


2.20(10) 


tempo 


1 


3.80(10) 


3.55(11) 


3.70( 10) 


3,91(11) 


2 


4.33(12) 


3.50( 10) 


4.00( 10) 


4.90(10) 
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APPENDIX V 

LONG FORM MEANS BY SEQUENCE, GI, DE, AND MODE 

Number of subjects completing ten tasks is shown in parentheses » 
Upper case = relevant feature, lov/er case = irrelevant feature^ 









Mode 






Sequence 


Grade 


1 


2 


3 


4 


VOLUME 

tempo 


K 


6.25( 4) 


5.00( 2) 


5.57( 7) 


4.75( 4) 


1 


7«00( 1) 


4,50( 2) 


4.00( 2) 


6.00( 5) 


2 


4o60( 5) 


0.00( 0) 


6.00( 1) 


6.50( 4) 


TEMPO 

volume 


K 


2«33( 9) 


2.77(13) 


3.00(10) 


2.40(10) 


1 


3,63( 8) 


5.55(11) 


2.89( 9) 


3.90(10) 


2 


4o33( 12) 


5.29( 7) 


3.25( 8) 


4.13( 8) 


PITCH 

duration 


K 

1 


3o78( 9) 
4„63( 8) 


3.46(13) 
4.14( 7) 


3.20(10) 
4.00( 6) 


2,70(10) 
5.00( 6) 


2 


5.55(11) 


3.63( 8) 


4.30( 8) 


5c'"^( 8) 


DURATION 


K 

1 


3.56( 9) 
4.20( 5) 


3.50(10) 
4.33( 9) 


3.33( 9) 
5.14( 7) 


4.22( 9) 
5,33( 6) 


pitch 


2 


5.57( 7) 


5.75( 4) 


5.17( 6) 


5.50( 6) 


VOLUME 

pitch 


K 


4<,00( ' 1) 


6.67( 3) 


6.00( 1) 


3.00( 1) 


1 

2 


7.00( 2) 
4.00( 1) 


7.00( 1) 
0.00( 0) 


3.00( 1) 
0 . 06 ( 1) 


0.00( 0) 
0.00( 0) 


PITCH 

volume 


K 


3.22( 9) 


2.54(13) 


3.30(10) 


3.00(10) 


1 


3o00( 6) 


2.60( 5) 


4.00(10) 


4.67( 9) 


2 


3.45(11) 


3.33( 9) 


2.88( 8) 


3.50( 8) 


TEMPO 

duration 


K 


5.00( 7) 


4.64(11) 


5.29( 7) 


3.25( 8) 


1 


4.29( 7) 


5.00( 3) 


4.20( 5) 


3.75( 4) 


2 


5.30(10) 


6.83( 6) 


4.29( 7) 


6.33( 6) 


DURATION 


K 


4„71( 7) 


5.25( 8) 


3.88( 8) 


3.63( 8) 


1 


6.25( 4) 


6.14( 7) 


5.00( 3) 


4.67( 3) 


t 


2 


5.50( 4) 


5.50( 4) 


5.00( 4) 


7,00( 1) 
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APPENDIX VI 

SUMMARY OF SHORT FORM MEANS AND STANDARD DEVIATIONS 
BY MODE, SEQUENCE, AND GRADE 













Mode 










Sequence 


Grade 


1 




2 




3 




4 






Mean 


S.D. 


Mean 


S.D. 


Mean ! 


S.D. 


Mean 


S.D. 




K 


15. 33 


(4.35) 


17.10 


(2.90) 


15. 39 


(4. 50) 


13.73 


(4.06) 


Volume 


1 


17.90 


(3,79) 


18.29 


(2.51) 


17.95 


(3.02) 


18. 61 


(2.23) 




2 


18.14 


(2.95) 


18.78 


(1.51) 


18.45 


(2.13) 


18.22 


(3,00) 






12. 33 


(3.69) 


14.75 


(4.06) 


13. 30 


(4.05) 


12.27 


(3.67) 


Tempo 


1 


14.81 


(4.33) 


16.95 


(3.19) 


17.85 


(1.90) 


16.96 


(3.13) 




2 


16. 19 


(3.70) 


18.30 


(1.89) 


17.00 


(3,35) 


15. 87 


(2,74) 




K 


10. 38 


(2.85) 


11. 10 


(4.15) 


11.09 


(2.47) 


10.77 


(3.48) 


Pitch 


1 


12.29 


(3.70) 


11. 38 


(4.49) 


13. 55 


(3.50) 


13. 39 


(4.32) 




2 


9.90 


(2.45) 


13. 13 


(4.60) 


13. 36 


(4.32) 


10. 61 


(3.49) 




K 


11.76 


(3.28) 


12,55 


(3.90) 


12.04 


(4.08) 


12,00 


(3.06) 


Duration 


1 


13. 81 


(3.86) 


14. 10 


(3.66) 


13.25 


(4.85) 


12.43 


(4.58) 




2 


14. 10 


(3.67) 


15.74 


(3.08) 


13. 32 


(4.24) 


13,61 


(4.24) 
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appendix VII 

SHORT FORM ITEM ANALYSIS 



Frecuency of Correct Responses 



Item Volume Test Tempo Test 





K 


1 


2 


K 


1 


2 


1 


64 


76 


80 


64 


78 


79 


2 


59 


75 


79 


66 


74 


73 


3 


67 


82 


83 


51 


71 


73 


4 


68 


80 


80 


60 


71 


83 


5 


63 


75 


88 


58 


70 


78 


6 


55 


78 


79 


55 


68 


72 


7 


65 


77 


81 


45 


67 


63 


8 


71 


73 


84 


55 


71 


74 


9 


62 


76 


79 


44 


54 


55 


10 


67 


78 


80 


58 


74 


75 


11 


69 


78 


80 


57 


78 


80 


12 


69 


76 


84 


61 


80 


82 


13 


70 


80 


82 


58 


66 


71 


14 


66 


74 


81 


56 


65 


76 


15 


72 


78 


80 


59 


72 


77 


16 


72 


76 


86 


55 


61 


77 


17 


67 


79 


85 


52 


79 


80 


18 


68 


79 


J5 


65 


76 


84 


19 


62 


78 


78 


58 


71 


78 


20 


64 


79 


84 


53 


81 


69 



Pitch Test Duration Test 



K 


1 


2 


K 


1 


2 


52 


58 


53 


57 


58 


63 


41 


50 


50 


60 


67 


69 


32 


38 


47 


45 


54 


62 


47 


57 


58 


57 


59 


68 


52 


50 


51 


57 


52 


62 


53 


58 


58 


45 


49 


58 


56 


59 


59 


50 


48 


56 


43 


57 


64 


52 


53 


56 


50 


54 


52 


55 


62 


60 


50 


56 


51 


60 


56 


62 


43 


49 


47 


45 


59 


60 


50 


56 


49 


63 


59 


71 


51 


58 


48 


41 


52 


54 


45 


52 


51 


46 


62 


65 


52 


58 


56 


55 


57 


72 


47 


57 


55 


48 


53 


62 


48 


48 


43 


50 


57 


67 


40 


52 


48 


57 


61 


65 


35 


57 


56 


51 


51 


62 


45 


52 


54 


45 


61 


70 



Total N's by grade: K=86, 1—85, 2—89 



O 
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APPENDIX VIII 

SAMPLE LETTER TO PARENTS WHOSE CHILD IS SELECTED 
FOR THE MUSIC RESEARCH PROJECT 



Dear Parents: 

Our school has been asked to participate in a research study on 
the development of musical concepts in young children. We believe 
that the study has merit and may lead to a. better understanding of 
hovj children learn. The project is supported by the U.S., Office of 
Education and is being directed by Donald Taebelj Profess'.or of Music 
at Concordia Teachers College. 

Several children from the kinderga]rten and first grade are 
being considered for this ctudy. We would like your child to also 
be included in the project. Your child's teacher already knows of 
his selection and has given her approval. 

In brief p each child in the project will be interviewed twice 
a week for four or five weeks. During the interview he will be asked 
to listen to musical examples and discover various tonal changes in 
these examples. By. observing a child's response to these musical 
"puzzles”, we hope to learn not only what his concepts of music are, 
but also how he learns new concepts. In other words, we are not only 
interested in what your child already knows, but also how he learns 
something new. A report of your child's acliievement in this study 
will be provided if you request it. 

If you approve of your child being in the project please return 
the attached permission form as soon as possible. Should you have 
any questions concerning the project, please; call Mr. Taebel at 
643-3331 or 643-3651, ext. 256. 



Eloise Busche 
Elementary Principal 



(Please return to the Classroom Teacher) 

I approve of my child taking part in the research project on the 
development of musical concepts. 



Parent's Signature 



Date 



Child's Name 



Birthdat e _____ 

Date Year 



O 

ERIC 
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APPENDIX IX 



INSTRUCTIONS FOR ADMINISTERING TESTS 
No^es See page 51 for orientation instruction^.. 

CONDUCTING THE INDIVIDUAL INTERVIEW. After this point has been 
reached say, ’'Now that you know how to play the listening 
would like to have each of you try some other games by yourself. 

You may all go back to your room now and I will call for you _ 
a time." Before the children leave explain that after each child 
is done he will go back to the room and tell the next °ne to come. 
Arrange the orde? now. Go back to the room with the children and 
ask one of them to come back to the test area with you. 

The individual instructions will vary depending on the response 
mode to which a child has been assigned. There are four response 
raodeso An explanation of the response modes is given on the accom- 
panying colored sheets. The response mode is r ndicated on each 
chTld's white data form. Following the data forms there ^ ou 
four colored sheets. The color of these forms _ indicates the mode of 

r espons e , i o e © 3 
mode 4 . 



qreen-mode 1, yellow.=mode 2, blue-mode 3, and pink= 



There are four concepts being measured? they are sequence A- 
loudness, sequence B-faster, sequence C-higher, and sequence D- 
shorter. Each child will take four tests on these concepts. The 
tests are given in a mixed order to the children. One c.ni_.d may take 
the tests in ABCD order, another may take them in IXBA order, and so 
on. The order in which the tests should be given ^ ' 

capital letters on the white sheet of each child. The lette_ 

stand for "short form". 

First, you must note the response mode of the child, i.e., 1,2, 

3, or 4 as indicated on the white sheet. Then you must note which 
t4st sequence the child is to take. Having determined these two 
things, you are now ready to proceed with the individual test 

tions* 

Let us assume that the child is assigned to response mode 1 and 
that he is to start with test C„ which is a test of the concept ^ 
"hioher". Say, "Do you rememb- . the listening game we played last 
time? Y^u haS’to find out what kind of tune I liked best ^^t me 
play a tune for you again. (Play first phrase of ’M^ry Had 
Lamb’.) Now I’m going to change the tune a little, list . , y 

the phrase again, but higher.) Did you hear the change. I like the 
second way bettek Let's try the game without my helping you and you 
listen to the kind of change I like." (Play phrases again, the s^e 
order.) If the child gets this right, repeat the phrases with the 
higher one being either first or second. Do this until the 
three correct responses. Next say, "Now listen to the tunes on the 
tape recorder. Listen carefully for the change in the tune which I 
like. It could be either the first or second tune." 




Ill 
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^ +>10 f'a'^setteo Wiien the first example 

Play X-'-f taped sequence - i eft hand hold up two fingers 

is being p-’' 2 d hold up one , After the second example j 

of your ris f onfhr thinks you like the best. 

c!rre«! Say. n?es. thafs the right °ne, etc." and grve nxm 



C u 3 7 

a chip. Ir be gives the wrong indicate “in"’ the box below 

tune ” Mar- his choice number 1 or 2 and ^ 

xune, +-h a olus or incorrect with a u. 

whether it was correct with a pius 

response mode 2-. (Exar.ple /"f ■^“=5i°;%f“4“^SryorheL 

Same introductory remarks as rn mode After sayr.^9,^^^ 

the ® "!;nL’"cLt?ndrwlth instructions as before to 

notes are sriorver^ -tiines on the tape recorder ^ I lj.ke 

this point; ’'Now _ ' listen for that kind of change, 

the tune where tne notes are snorier- 
It might be either the first or second tune. 

For other sequences than D, in /oSlrisS" 

"louder" for A, "faster” simple definition and ask him 

what those words ">^ah give him meaning of these words 

to listen to your example. D questions on the data 

with any movement or ® after each game that he is listen- 

fnrior’'°tL^fun“ rerthfSoSs^'arfihorter. etc. 

response *DE 3: S^rySi S^wSltTL^of chSe'" 

After the first game^ ask xne cmio, ^ > 

or ambiguous 

answer. Write down his wrong you a correct answer. 

b. He may choose uhe , ’ shorter show this answer with a 

If he says louder, faster, higher, ^ synonym such 

plus in the verbal response section. ^ write this down, 

as jumpy, bumpy, space ask°him if he* remembers what kind of 

:U^g^ ^yLTiLr\rin^ h^ for it. Ask him to verbalise 
only if he gets the right answer. 

Note: The "correctness" of the ejen'Sftf 

choice, NOT his MaL° the data sheet in the boxes t 

SrS^^or^theTnrtiirchoirerno; his verbal answer. Use the section 
provided for that answer. 

Ua\ 7 ca child tao or hum along 

sequeice^r ^rnfrcSirdSes^ot'respond, you should do the tapping, 
humming, or moving your hand. 

Indicate on the data sheet which motor activity the child prefers 



’No. 



it was the other 







